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New 15-Cu. Yd. Dipper Dredges 
for the Panama Canal 


fhe new Panama Canal dredges “Gamboa” and 
are nearing completion at the yards of the 
Staten Island Shipbuilding Co., in New York harbor. 
‘These dredges were ordered by the Isthmian Canal Com- 
mission as a part of the permanent equipment for the 
maintenance of the canal and for immediate use in com- 


eting the channel through Gatun Lake and the Culebra 


“Paraiso” 


Fic. 1. GENERAL View oF THE NEw Panama DrepGe “Gawpoa,” AT THE YARDS OF THE STATEN 


MU MTT 
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The rock dippers are of extra massive construction and 


are fitted with heavy manganese-steel teeth. The dip- 
pers are hung on a 314-in. single-part wire-rope hoisting 
cable in accordance with the latest practice. These cables 
are the largest ever manufactured for a dredge. The 
dredges are designed to dig to a depth of 50 ft. 
Dirper Haxpite—The dipper handle is 72 ft. in length 
(see Fig. 5). The top bars and bottom bars are 2x12 in. 


Ih cross-section. The side plating is 1 in. thick, Long 


leaf vellow pine is used in the construction of the sticks 
and white oak 


for the deadwood. The unusually long 


ISLAND 


SHIPBUILDING Co., New York Harpor 


Each dredge has a displacement of about 1500 tons 
and is equipped with a 15-cu.yd. dipper, with extra 10- 
cu.yd. dippers for use in hard material. While the output 
of any dredge is hard to estimate until all conditions are 
known, it is expected that each dredge will be able to 
excavate 300,000 cu.yd. per month. Although the de- 
signs for these dredges follow very closely those for the 
Bucyrus dredge “Toledo,” owned by Geo. H. Breymann 
« Bro., which has been at work for the past few years 
iti Boston harbor, the new dredges embody many distinct 
advances in high-powered dipper-dredge construction. 
Dippers—The 15-cu.yd. dippers have heavy manga- 
se-steel_ lips and dipper-door hinges of forged steel 
10 in. in cross-section. They measure 10 ft. 914 in. 
height from the bottom band to the upper edge of the 

Fig. 2 affords a graphic idea of their size. This 
ograph shows 34 men standing on a platform hung 
way down the dipper. 
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handle-end castings are held in place by a large number 
of 21%4-in. horizontal and vertical through bolts. The 
weight of the dipper handle is 81,000 Ib. 

Dirrper Boom—The boom which is shown in Fig. 4 is 
62 ft. long, of the plate-girder type. Complete with the 
machinery it weighs about 113,000 Ib. It is equipped 
with a steam-dperated boom brake. A steam dipper-trip 
cylinder is mounted above the foot of the boom, and is 
connected to the latch bar on the dipper by means of an 
endless wire rope circuit, beginning at the upper end of 
the dipper handle, leading around the sheave on the stand 
just below the shipper-shaft, and thence around the 
sheave attached to the crosshead of the steam-dumping 
eylinder and ending at the dipper latch. It will be seen 
that this enables the dumping cylinder to act in any 
position of the dipper handle. The sheaves on the boom 
are heavier and larger than any ever before used for this 


purpose. The pins are 11 in. in diameter. 
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The 


design, 


another imnterest- 


The 


plate 


BLOcK- saddle block, 


thr 


SADDLI 


ing feature in ix shown in Fig. 5. purpose 


of this construction is to separate the slide into two 


parts, leaving a passage in the middle im order to permit 
a Set . 

| 

| 
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Group or 34 MEN IN A UC.Yp. DREDGE 


the main hoisting in a straight line from the 


foot-ot-the-| 


Mhis oby intes the 


rope to 


rub 


wom sheave to the point-of-the-boom sheave. 


necessity of a 
the 
dredgr s 


sO called hump sheave, 
upper of the 
lift the single-hoist 


Which is usually located near end boom 


and is necessary on other 
rope clear of the 


The he unit construction has proved to be 


saddle block. 


AVY very 








Fie. 3. Dipper TPaNpbLes ror 15-Cu.Yp. Diprrers 


holding of the 
and also 


the 
manner, 


permits the guiding and 


valuable as : 


dipper handle im a much more 


shipper-shaft pinions with 
handles, 


secure 


improves the ae of the 


the racks on the dipper 
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OPERATING MacuiInery—The main hoisting 
ery consists of horizontal, twin tandem, ¢ ompound, 

densing engines having cylinders 16 and 28 in. in di 
eter by 24-in. The as in the 


by the Stephenson link motion 


Mat 


stroke, Valves, con 


practice, are operated 
are of the piston type on the high-pressure cylinders 
f the flat-slide, double-ported, balanced type on the 

j Linders, 
hig, 5) 


spur 


pressure ©\ 


As 


heavy 


shows, the cneines 


12 ft. 


are compound gear 


fears about diameter. These or s 
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Fig. 5. SADpDLI 





are mounted either end of a 


on 16-in. main hoisting 
shaft which carries the drum. The drum is cast steel, of 
the differential tv pe and is grooved to carry a 314 -In. 


This drum is characteristic of al 


high-powered Bucyrus dredges. 


wire rope. type of 


The shape permits the maximum digging force and the 


slowest speed at the time when the dipper is digging and 





PANAMA CANAL Drepces, “GAMBOA” AND “PARATSO” 


the angle between 


is the sharpest. 


the hoisting rope and the dipper hat 
As the dipper hoisted the rope 
on to the larger diameter of the drum, which, of 
increases the speed when this is most desirable and 
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iximum bail pull is not required. With a view of plate throughout its length. As shown in Fig. 7, the 
cning the life of the rope the small diameter of — cast-steel spud point is unusually large. The collapsible 


um on the new dredges has been increased. spud foot is mounted on a 12-in. pin. The collapsible 
drum is, of course, mounted loose upon the forged- feature is of great advantage in permitting the spuds to 
oisting shaft above mentioned, and the power is ap- | break loose readily from a stick bottom. 

through two wood-lined band frictions, which are Spup Operation—The spud-operating machinery is a 


d one on each side of the drum. These are operated complete departure from other designs. On the largest 
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Fig. 4. Dipper Boom ror Panama Cannan Drepees; Ween, 113,000 Le, ‘4 





steam thrust cylinders. The reverse gear on the main — preceding dipper dredges including the “Toledo,” the 
vine is also steam operated. spuds are driven through 2-part hoists and the drums 
An independent 12x16-in. double engine of the link- — operated by jaw clutches. On the new dredges the spuds 
reverse type drives the swinging machinery. The swing- are operated by 4-part hoists. This design has been 4 
ing drum is cylindrical in shape and of cast steel, carry- adopted because of the enormous spud reaction which is 


ing two ropes which lead to the swinging circle. The occasioned when digging over the side of the dredge. The 
iter is similar to the design on the “Toledo,” being 24 maximum reaction in this case on either of the spuds is 


in diameter, heavily constructed of structural steel. in the neighborhood of 700,000 Ib., which cannot be taken 
The independent 12x16-in. double-cylinder backing en- on two parts of rope of any available size, 
gine is geared through friction clutches to a cylindrical- It will be noticed in Fig. 1 that the spuds are placed 
backing drum. farther back from the corners of the dredge than in pre- 


Spups—-The forward spuds are of exceptionally heavy vious designs. This is to make possible a swing of 180° 
construction, They are 48 in. square and %2 ft. long, instead of 120°, which has previously been the practice. 
constructed with cast-steel diaphragms 5 ft. apart, and a The method of reeving the 21%-in. spud ropes may be 
continuous 10-in. I-beam in the middle of every side seen from the general view of the dredge, Fig. 1. 








Fic. 6. Main Hotstinac EnNGiINes ron PANAMA CANAL DrepGes. “GAMBOA” AND “PARAISO” 
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The upper spud gate is a large hollow steel casting in 
the form of a padlock. It carries between the spud hinge 


pins the return sheave for the upper or pinning-up Tope. 


Qn the lower part of this spud 


is hung a padlock 


vate 






nm eR ey 


Eig. 7. Sptp Foor 


COLLAPSIBLE! 


containing the return sheave for the lower or 
Ing rope, 

The view of the Fig. 
the throttle valve and the rotary-control valve for the 
steam-reversing ¢vlinder mounted above the engine cyl- 


It will be noted that they are connected to the 


] 1 > ) 4 
spud machinery shown in s shows 


inders, 
same reach rod end. A single operating lever connection 
shuts off the steam in mid-position and operates the 
steam reverse gear to either the forward or the backing 
position, as the hand lever is moved the 
other. <A similar simultaneous control is applied in the 
case of the swinging engine, already described, 


one Way or 


The stern spud machinery has also been considerably 
changed from other designs. 
spud, which is of the trailing type, by means of a wire 
rope attached to the foot, as has been the common, though 
not the invariable practice in the past, the spud is hoisted 
and lowered by a rack and pinion drive. 

The wire-rope method has been very successful when the 
digging is 30 ft. or less, but to greater depths there is al- 
ways the danger of the operator allowing the spud to fall 
too fast, which is apt to cause the fastenings to be torn 
out when it is attempted to break the fall. The delay in 
making this repair is frequently long and often very 
costly as it is nearly always necessary to employ a diver 
to do the work. 

Heir anp Irs Equipment—One of the unusual fea- 
tures of the design is the steel hull, the heavy construc- 
tion of which is required to support the unusually heavy 


Instead of operating this 
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Fig. 8. 





NEWS Vol. 71, No. 


machinery within. It is distinctive particularly {i e 
system of steel stiffening trusses and for the very 
orate fittings, ! 
etc., and for the water-tight bulkheads, 
tight spud sponsons and other features not called 


equipment of the deck SCOW-In 


Winches, 


a dipper dredge built for ordinary purposes, 

An unusually complete steam plant is furnished. 
consists of two Scotch marine boilers, each supplied 
two Morrison suspension furnaces, a condenser wit 
air pump and a centrifugal circulating pump driv 
an independent engine is included, as well as a ¢ 


miei 


Wp Host, Sirowixa 
CONTROL V ALY 


ENGINES 
wp RoTARY 


SPUD-OPERATING 
THROTTLE VALVI 


feed-water heater, feed Pups, two fresh Water tanks 
| As the dredges ar 


electric 
} 


they are equipped wit 


a complete lighting plant. 
designed to burn either coal or oil 
two large oil-storage tanks, as well as coal bunkers. 

Two 3-drum winches are supplied for moving scows. 
These are placed on the main deck, one on each side © 
the house, as may be seen from the general view of tly 
dredge. They are operated by 6x6-in. horizontal engines 
placed inside the house. 

The dredges are being tested in New York 
after which the booms and dipper handle will be taken 
down and the spuds removed. The dipper handles ané 
spuds will be stowed on the decks of the dredges 
the booms and dippers shipped separately. The first 
dredge will be towed to Colon, starting the latter part 0! 
February. and on its arrival will immediately be re- 
erected and placed in service. The second dredge will 
follow a few weeks later. The dredges were designed 
and are being constructed by the Bucyrus Co., of Sout! 
Milwaukee, Wis. The erection work at Staten Island is 
in charge of Thos. Jardin, Superintendent. 


harbor. 


z 
the isla: 
mainland is | - 


\ Railway Bridge Two Miles Long to link 
Riigen in the Baltic Sea with the German 
considered. The success of a 50-mile train 
Sassnitz, a northern point of Riigen, and 
Sweden, together with the growing popularity 
as a holiday resort,’ has resulted in a 
almost reached 100,000 in 1912.—“The Engineer.” 


ferry bet 
Trellebors 
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nternal Stresses; with Application 
to Reinforced-Comncrete Beams 


A Series of Three Related Papers, 


A. 


By CHARLES 


I. Srress aT A POINT 
VOPSIS—A method of representing graphically the 
on of stress ata point, doing for normal and shear- 
exs-com ponents what the “ellipse of stress” does 
sullant stress. General discussion of the variation 
vss al a point, 
- customary to consider the condition of stress at a 
from two distinct though harmonious viewpoints. 
Que might be called the method of resultant stress, the 
the method of component stress. 
The condition of stress at a given point within a body 
mpletely determined when we know the resultant in- 
nsity and the direction of stress on a given plane. On 
substitute for these the 
along the plane and perpendicular 


ther hand, we may com- 

ts of thé stress 
to the 

“J either 


things must be 


plane. Ih 
case two 


known: in the one 


| case an intensity 
| and an angle, and 
the other case two 
| intensities. 
Considering only 


stresses parallel to a 


given plane (such 
as occur in a simple 
beam), imagine a 


plane normal to this 





one to make one 

, 0 complete revolution 

about a point. For 

every position of the 

; ENG. | normal plane imag- 

: a = ine a radius vector 
whose length and di 

hig. 1. RELATION BETWEEN rection represent the 


STRESSES ar ANY POINT intensity and direc- 
IN A STRESSED tion of the result- 
Bopy tant stress on the 

plane. lt ean be 

v) that the end of the radius vector will trace 
ipse, for the most general condition of stress 
can exist at the point. But it must be ob- 


d that the ellipse alone does not completely represent 

stress condition, for it is always necessary to know 

Is ngle between the normal to the plane and the radius. 
the obliquity of the stress. This obliquity is the 

the ellipse. The the 
‘e represent the principal stresses which have an 
juity (and shearing These 
ves are axes of symmetry, upon which the resultant 


i angle of semi-axes of 


component ) of zero. 
is the same as the normal stress. 

e ellipse of stress is the graph for the method of 
tant 


stress. 


It is the purpose to present herewith 
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with Diagrams 
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the graphs for the method of component stress, in the 
belief that they have not been presented heretofore. 

Given two principal stresses Py and Pos then the nor- 
mal stress p and shearing stress g on a plane making an 
angle @ with p, are given by the equations: 


p = p,cos?6 + p, sin? 6 (1) 
q = (P, — i ) cos 6 sin 0 (2 ) 
Inasmuch as some treatises covering structural me- 


chanics contain no chapter on internal stresses, the deri- 
vation of these equations will be briefly given. 

Fig. 1 shows an infinitesimal wedge with its perpen- 
dicular sides parallel to the principal stresses p, and p, 
The hypothenuse (assumed to be the unit of length) 
makes an angle 6 with the direction of p,, and the stresses 
upon it must be such that the wedge is in equilibrium. 
Bearing in mind that p, and p, are intensities, then the 
total principal stresses are Py COS 6 and Pe sin 6, which are 
held in equilibrium by the total resultant stress OR, or 
by the normal stress ON in conjunction with the shear 


RN. Since the hypotenuse is unit length, total stresses 
and unit stresses upon it are the same, hence we have 


directly from the figure: 
ON p= OS + SN =p 
EN =x 9 TN TR = 


which was to be shown. 


1 


(Py 


cos” 6 — Pe sin? 6 
Po) sin 6 cos 6 


That the locus of R is an ellipse apears as follows: 


The a2 and y coordinates of this locus in terms of the 
third variable 6, are: 
. z= ° 
| Po Str “. or Sin @ 
2 Po 
Ui 
y= Py COS 4, Or- COS O 
d Ps 


The easiest way to eliminate 6 is to square each side of 


each equation and add, whence: 


(r) + (s) 7 

Pr \P1 

the equation of an ellipse with semi-axes p, and p,. 
The resultant stress p may represent a variable radius 

vector which is a function of the independent variable @, 

while p, and p, are We can now plot the 

curves or graphs of Eq. (1) and (2) in polar coérdi- 

To do this, assume 

stants, say p, 


constants. 


numerical values for the con- 


nates. 
l and p, 
The heavy curve in Fig. 2, Case I], is the plot for 
normal stress. (Notice that any radius gives the normal 
in that Is, on a plane which is 
always at right angles thereto.) 
stants in Eq. (2), we obtain the four-leaf clover shown 
dotted in Fig. 2, IT. 

together, and jointly they give the stress for any direc- 
tion of the plane. . 

Cases I to V, Fi; 
may assume. The most general cases are covered by 
Case IT and Case IV. In Case IT, the principal stresses 
are of like sign, while in Case IV they have unlike signs. 


ITT is the 


principal stress being zero. 


direction, that 


stress 


Using the same con- 


Case These two curves alwavs go 


Fig. 2, show the chief forms these curves 


Case limiting case between these two. one 


(‘ase I is the special cage 





DIS 


where the principal stresses are equal and of like sign; 


and in Case \V thes are equal and 


Ol opposite sraoh. 


The stresses at a point in a fluid are represented by 
Case I. Ilere the shear curve has dwindled down. to 
nothing: the normal stresses are equal not only im the 
principal directions but in all directions. 


Normal Stress —— 


/ 


| 
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complicating the figure the shear curve has been om) 
Only one quadrant (between principal stresses) is sh 
The dotted portion of the ellipse, although on the 
the resultant for a 

whose normal is in the right quadrant, this being thi 
when ps is 


nevertheless stress 


represents 


negative, in which resultant stress 


case the 


Shearing Stress - 

| ° ™ 

\ me K in X 
lat | 





\ 
/ } | | { 
YK. \ f \ } ] 
a, . / \ ‘ 5 
we jr ; NO | A Mule Re dy: A 
at pol Pol ’ 
CASE I at CASE I fin CASE. M fi, CASE Iv ‘y CASE \ Pi t 
‘ A Pe : 
As in a Fluid General Ca Linear or Direct Stress General Case Simple Shear 
as in Struts and Ties . 
Fic. 2. Curves or Norwat Stress (FULL) AND SHEARING Stress (porrep) at ANY Point IN A 
STRESSED Bop) 
(The radius vector gives direction and intensity of normal or shearing stress-component on a plane at right angles to 


radius vector.) 


Case II is typified by the stresses at a 


point im oan 
earth fill, where the horizontal and vertical stresses are 
both compressive but not equal. This is also the case 


in holer shells, where Wwe have 


ir both circumferential and 
longitudinal 


tensile stresses. 
Case direc f 
ties. The 


1 
} 


l11, known as /tnear or in 


diagram shows at 


stress, Occurs 


cables, struts and 
the ler 


stress olla plane parallel to the axis of the piece, 


columns, 


a glance entire absence of elt shear or normal 


It also 
shows the shear on the diagonal plane, equal to one-half 


the direct stress and combined with an equal normal 
stress. This is the shear which in the diagonal member 
of a Pratt or Howe truss accounts for the entife vertical 


ix simple 


‘ase I] 


Stress, 


shear on the truss as a whole. ( stress. 
the other cases beme compound 


As 


tween 


‘~\oT fron a6 Ce he difference he- 
we progress Trom case to case, The difference " 


the stresses 


ereater and 
ereater, it will be noticed that the shear figures grow in 


principal hecoming 


size and that they are always geometrical! 


vy similar, bemg 
formed of four equal lobes. They are simpler and more 
symmetrical than the normal stress curves, and show at 
it the 


hnumerileally. 


a glance the well known fact th: shears on any two 


] 
Piahes 


Up 


acts 


at right aneles 
to fal. 


Bevond Case TIT there are always two plane; 


are equal 


Case there has been no case where shear 


done. 


upon which shear acts alone, 1.e.. without stress. 


normal 
ase V, 


this wncombined shear may reach an intensity equal to 


and this condition reaches its extreme in ¢ where 
the prin Ipal stresses themselves. 


The IV is that 


simple flexure where the principal stresses are always of 


hest eXample for Case probably of 
opposite sign. 

In Case V. the normal and shear cum 
at Ld to each The 


} . . 
on planes where 


alike, with 


es are 
axes other. maximum shear is 
cfm ple shear since it occurs there is no 


norma! 


stress. This is the condition along the neutral! 
axis of a beam and on a cross plane at a point of contra- 
flexure. The condition is also approximated on vertical 


it is ideally de 


surfaces under the edges of a pune h, and 


veloped in a shaft under torsion. 
Fig. 3 is a comparison of the curve for normal 


To 


st Tess 


with the ellipse or curve for resultant stress. avoid 


and the normal, starting together on P4> 
posite directions. 
In Fig. 3, 


rotate 


dotted lines are conditions for unlike sie 
and solid lines conditions for like signs of the princ!pa 
stresses. In this respect a change of sign does not chang 
the figure of the ellipse, the ellipse of stress being 

same for Case TT and Case IV. Not so with the era 
for normal which very different 
the sign of one principal stress is changed. 


stress, elves figures 


In Case \ 
(as in Case 1), the ellipse of stress becomes a circle. | 

With normal and resultant stress-radii rotating in opp 
site directions. In Case TIT. the ellipse Is astra 
line and the resultant stress on any plane is p: 
to p,. 


Many of the problems on the condition of stress 
point Here we 
taken the simple case where the oven stresses are 
principal In a beam 
at right 
horizontal), are not the principal stresses, for ther 
shearing the same thes: 
Tn an earth fill with a sloping surfac 
known quantities are the intensity and obliquity ot 
stress (the vertical pressure on a plane parallel t 


Involve cumbersome equations. 


Ones, 


the ¢ 
vertical 


under flexure 


angles 


stresses, although (being 


stresses ip directions, and 


also known. 


surface), and the maximum obliquity of any stress 
angle of repose or friction). To or deter 
the principal stresses from these data requires th 


“orient” 


midable equation of Rankine for earth pressure. | 
what we want to emphasize here is that however co: 
cated thy problem may seem, the condition of stress 
not he more complicated than the general conditior 
have discussed, and the difficulties are only ineid 
“orienting” the figure to its axes of svmmetry. 
The more general case when the given stresses, t! 
not the principal ones, are at right angles, is us 
solved before the special. This simply gives us equa 
for the identical graphs we have been discussing but 
4 referred to axes oblique to the axes of symmetry T 
determine the position and dimensions of these axe~ 0! 
symmetry (i.e., the principal stresses), the values 


are found which make p a maximum and a mini! 
respectively. But if we assume that Eq. (1) and (2) 
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the most general condition referred to axes of sym- 
then the principal stresses may be found from 

viven stresses by simply a simultaneous solution 
equations. 


. and py represent two normal stresses at right 
and the shear accompanying each, we have 
px p, cos? @ + p, sin? 6 (1) 
Py Pp. cos-@ -+- Dp, sin? 6 (la) 
y V2 (py — Pz) sin 26 (2) 


(1) by putting 
90° for @ The three quantities (px, Py and q) 
and the 


on (la) being derived from eq. 


e ieft now become the given quantities, 


quantities (p,. p, and 4) involved on the right be- 
o 
Obligu;z 
-« £5 
\ _-——= Ww YY 
a S._ 74%, 
ae Ve 


=) 


S ‘ \SN\ 
\ A Vi 
2 fe. \ FN 
G < \ \ 
— ~ \ 
x y ~*y \ 
> ‘ sy 
‘\ g (| 
/ Q $ 3) = =7N 
Ss “, A g | 
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; S 
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Stress (ror RESULT- 


NORMAL STRESS 


ELLIPSE OF 
CURVE OF 


BiG. 3. COMPARISON OF 


ANT STRESS) WITH 


The solution is now purely alge- 


Kq. (1) and (1a), 
px op Py = Py +P» (3) 
px Py = (DP, 20 1) 


ov adding the square of (4) to the square of (2), 


ol the unknowns. 


By adding and subtracting 
Ps) COS 


bq? + (p py)* = (Py — Pe)” 


Py P» \ 


\dding and subtracting from (3) gives: 

Pp, Or Pg = i (px t py) = 3 V fg? + (p Py )) 
h was to he derived. 

I) express @ in terms of Dye divide 


P\ and q. (2) by 


+) f 
fan 20 l (1) 


i Fr 


was to be derived. Kquations (5) and (6) are 
used in our second paper. 

The law of the variation of 

tical truth that, like all 

[t is true for all bodies whether or no they 

It sim- 


then 


stress ata point is a math- 
mathematical truths, knows 
ception. 
astic, homogeneous, isotropic or even solid. 
that 


stresses must be so and so. 


and so, 


asserts if certain stresses are so 
If in any case the de- 
on is wrong, then the premise must be wrong. 

those that 


for stress at a point can be made for sfrain, or in- 


set of deductions similar to have been 
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tensity of deformation at a point. These deductions are 
also purely mathematical and have nothing to do with the 
physical properties of matter. 

The deductions in regard to strain are quite independ- 
ent of those in regard to stress but 
law of 


they show the same 
The law for strain is Eq. (1) with 
the po. This 
similarity does net prove Hooke’s Law, but it does show 


Variation. 


strains substituted for stresses p, py, and 
that if stress is proportional to strain in the two prin- 
cipal directions, then stress will be proportional to strain 
In every other direction. 
The first felt the 
as are here discussed when studying the design of shear 
beams. At 
we hope to 


writer need of such considerations 


or web reinforcing for reinforced-concrete 


once the question arose: How can learn 
anything about these stresses which are not only com 
pound but vary throughout the beam, unless we know 


all Armed 


analysis of the condition of stress at a point we are pre- 


about the poinl first 2 with the complete 


pared to consider problems of the distribution of stress 
from point to point, problems involving the elastie prop 
erties of the material. 

called simple and easy, 


These problems cannot fairly be 
certain their solution 
cannot be accomplished without a knowledge of the point 
first. Professor C. E. says in the 
preface to his “Structural Mechanics” that time given to 
the study of internal stresses is well expended and the 


and it is 


conditions Greene 


results shed much light on various problems. 


. 


A Useful Hint to Young Engineers—‘The man for whom 
every employer of men is searching, everywhere and always, 
is the man who will accept the responsibility for the work 
he has to do—who will not lean at every point upon his su- 
perior for additional instructions, advice or encouragement 

“There is no more valuable subordinate than the man to 
whom you can give a piece of work and then forget about it, 
in the confident expectation that the next time it is brought 
to your attention it will come in the form of a report that 
the thing has been done When this master quality is joined 
to executive power, loyalty and common sense, the result is 
a man whom you can trust On the other hand, there is no 


nuisance to direction 
than the weak-backed 
get his chief to do his for him, on 
thought the chief would like to decide 
The man to whom an executive 
whom he will hardest 
responsibility 


greater a man heavily burdened with the 
continually 
feebl 


this or 


of affairs assistant who is 


trying to work the 
that he 
himself. 
ful, the man 
the man who 


Training of a 


plea 
that 


is most grate 
value most, i 


From “The 


work and 
willingly.” 


Gifford Pinchot 


accepts 


Forester,” by 


Polluted Water-Supplies and Mortality of Children under 
two years of age, particularly mortality from diarrhea and 
enteritis, was the subject of a paper by Dr. Allan J. MeLaugh- 


lin, surgeon U. S. Public Health Service, Washington, D. ¢ 
read before the Indiana Sanitary and Water Supply Associa- 
tion late in February, 1914 The high infant mortality con 

monly occurring in summer seems to be independent of water 
supplies in most cases, but there is a type of enteritis amon:: 
children which may occur at any time in the year. This typ 
“is associated with and probably depe ndent upon a seware 


very high 


months.” Tl 


water-supply.” It “shows a 


prevalence in the \ 


sometimes 


and 


polluted 


rate of inter spring lu 


Wyandotte, Mich., with grossly polluted river water-supply, 
has high enteritis rates, with “an abnormal prevalence in the 
spring months The Wyandotte enteritis rate is higher in 
March and April than the Benton Harbor rate (water from 
deep wells) for July and August Marquette, Mich., wit! 
winter and spring pollution of its water-supply, has high 
enteritis rates at the same time, while Sault Ste. Marie, Mich., 
with water pollution chiefly during the boating season, has 
high enteritis rates in the summer and fall Coming east 
to Cohoes, N. Y., there was a heavy drop in enteritis after a 
mechanical filtration plant was put in operation in July, 1911 


Thus, the January-June enteritis rate per 100,000 in children 


under two years old at Cohoes during the past five vears 
was 1909, 144: 1910, 192 1911 (filter plant in operation 
July), 192; 1912, 80; 1913, 48 
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seal Some New Conversion Tables 


(With Insert 

By hh.’ F, 
SY NOPSITS—The article describes the present contu- 
SION which erists where American engineers Have to 
prepare Plans jor fore igu CHOLNHECTS, The author would 
erpress all scales On drawings Us proportions Jor CAC in 
CONHVE rling Pron English fo metric systems or vice versa. 
Three new CONVErSION fables and a new scale relation table 
are reproduced on an insert sheet in the form found most 
“Uselu / 

In connection with engineering work in foreign coun- 
tries Where practically all plans are mace to the metric 
system, when American engineers are called on to fur- 
nish plans, there frequently arises a troublesomi ques- 
tion: What scales shali be used for the plans to be sent 


to resident engineers or to for io} 


Both 


use the metric system, but the Ameri mManuracturers 


thre 


: 
the Vg-in., qij-in. or centi 


’ . +] 1 ; 
and draftsmen use KEnelish system. Shall the plans 


be made in meter svstem, and 


mensioned in feet and inches, in feet and 


shall they be di 


tenths, meters and decimals, or millimeters, or a com- 
bination of Enelish and metric units. 

ln practice, it has been found desirable to make those 
plans which are to be compared and used in the field with 
foreign plans, in the metrie system direct, or to draw 
them to an English scale, approximating or equal to 
metric. and thoroughly to dimension them in the metric 
system. Then they may be used directly in the field, 
or they can be traced by the local staff, for filing with 


government if necessary. without wing. 


Plans have also been made and dimensioned in the 
English system, but have had the scale marked as th 
nearest metric proportion. Then those familiar with the 
metric system only know they may be scaled with the 
metric scales for apy) roximate measurements at least. We 
have also occasionally put both English and metric values 


of measurements on the r scale, 
that it 


would 


plans drawn to eith 


Owing to this contusion one can see would re- 


move nearly all trouble if engineers adopt th 


metrie system to the exclusion of others. As this cannoi 
be done, it would greatly clarify matters if at least the 
decimal or one-tenth system were substity rian for the 


inches and eighths, and only those 


scales used which cor- 
respond in proportion to those used in the metrie system, 
like the following: 
1:10 1:100 1500 
1:20 1:200 1:S00 
1:4 1:251 L:1000 
1:5 1:306 11-2000 
S| 1:40 1:10000 
However, it is not likely that even this will come to 
nass very soon. There is a great deal of confusion about 
scales, even among technical men, as writers on this sub- 


ject do not present it properly and there is 
nothing about it in 
is pre sented, 


absolutely 
The fol- 
statement of the rela- 
tion between English and metric scales, in the hope that 
the 


most engineering books. 


lowing therefore, as a 


it will simplify matter in some minds and perhaps 


*Pearson Engineering 
York City 


Corporation, 115 Wroadway, New 


Sheet of 


Tables ) 
Qu ICK - 


lead to its presentation in proper form in handbo 
textbooks. 

All scales of pans are intended to show the prop 
or relation between the plan and the actual work o1 
shown aud really should be stat 


portion as all scales can be 


ed in the form of 
reduced to, or 


Ie T 


are con 


or derived from, proportions. tstance, a scal 


be written “3 > in. tt 


this is the 


same as = y 
“Ty in. to 1 in.” or ‘1 ith size” or “1 in. L it.” or “] 
in. } ain.” These all mean the same thing, nat 
that 3 in. on the plan 1 ft. or 12 in. m distance. or 
lengtn or dimensions of the thing shown. The 
thus all be represented fundamentally by the simpli 


portion of 12 or 1:4. Or take the metric seal 

°25 em. 1m.” (100 em.). This is the same as “1 
m.” (4+ ¢m.), or “250 mm. to 1 (1000 mm.) 

or “25 dm. to 1 m.” (10 dm.) all are reducible 

em. = + cm.” or “1 mm. = 4 mm.” or 1:4. This 


not, as Many suppose, one of a certain measure ti 


of some other measure not mentioned, but one of 
thing to four of the same thing, and may be tak 
inches, feet, yards, miles, centimeters, meters, ) 


paper, tape, or convenient form of 


could use any 


any measure, al 


units or things 


fact. one one ot these 
4 } 
that seal 


e if marked 
the 


later be 


any plan of 


subdivisions, whet 
they corresponded to 
they 


fortunately, 


estal blishe ‘ unit of measurenn 
or not, for 
Ur 


Cal be 


could compared 
will find the 


marked 


hecessary. 
one English scales, 


hought, not with the value proport 


ally stated; instead, whole numbers or 
that is, the relation of 
(inches on the plan | 
distance = 1 in. on 
figures given 1 


fractions are us 


the scales, 


the 
distance, thus, 2% 
distance) and 20 
The 
left on the 


plete 


(feet in 
words or 


the pla 


signs, 


parentheses her 


scales to be filled in mentally. Below is a i- 


list of such scales as are in general use with 


ficiency In meaning supplied in parentheses, 


ARCHITECTS’ SCALES 
(in 1 ft.) } (in 1 ft.) 
(i 1 ft.) (S ft. to 1 in.) 1 (in 1 ft.) (1 ft. to 1 in) 
ve (in 1 ft.) 1} (in 1 ft.) 
% (in 1 ft.) (4 ft. to 1 in.) 2 (in 1 ft.) 
. (in lL ft.) 3 (in 1 ft.) 
s (in 1 ft.) (2 ft. to 1 in) 4 (in 1 ft.) 
6 Gin 1 ft.) 
ENGINEERS’ SCALES 
5 (ft. to 1 in.) oO (ft. to 1 in.) 
10 (ft. to lin.) 60 (ft. to Lin.) 
20 (ft. to 1 in.) SO (ft. to 1 in.) 
30 (ft. to 1 in.) 100 (ft. to 1 in.) 
10 (ft. to 1 in.) 
Tl © all reducib! derived fr oportion 
ese are all reducible to, or derived from, propo . 


as shown by the appended table explained further on. 
This much being 
to understand the 


fixed in one’s mind, it is 
relation of, 


firmly 
and to convert to and f . 














metric and English seales. As stated, metric seales are 
merely proportions or ratios, and are always so state: 
plans and are generally multiples of 10, e.g., 1: 20, 1 
1:50, 1: 500, 1: 1000, so that any scale so stated 
be considered either from the English or metric stayd- 
point, as happens to be convenient, and whatever sca! 1s 


( ither 
craduated 


in hand ean be used: 
or the 


a 1-ft. 


scales or 


rule, or a 
tapes ot 


meter rie; 
either cos 





finely 
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wre, however, one gets into trouble because metric 


themselves are frequently not marked by the sys- 


V<VPe 


proportions or by proportional signs, but are given 
For the 1: 100 
find the standard metric scales marked 
Of. - OFS Above 
1: 100, they are marked as proportions, 
1: 400, 1: 500, 1: 1: 006: i: 
to the scales to be used in measuring any given 
that is, 1 in. 


cimals or. fractions. ratios and 


one will 


allv: thus, 02, .025,. .03,..05. 
are. 1.@.. 
1: 200, 


SOO 2OOO, 


take a plan having the scale 1:50, 
(in, or Lem. to 50 em., depending upon the system 


Enelish, one will men- 
that the 


ch one is thinkine. If 
12 


1 


divide 50 in. by in, and see result 


ar 4 ft. so the scale of 1 in. to « ft. mav be used for 
imation. Tf greater accuracy is required, he can 
: g re decimal scale ef 50, in which he will find 50 di- 
ns to the inch and can read inches directly. If one 


sing a combination metric and English rule, he can 
Hf the inches directly on one side and turn over to 


corresponding centimeters or millimeters on the 


working in the metrie 


or vice versa. Tf thinking o1 
~lel alone One should lake the st ales labeled hh deci- 
ls 02. .025. and so on. which may be found 
e written ~ and 4, or 2: 100 and 25: 1000, 
nel sna Ol 1:50 and 1:40. Of these, the 1:50 
0.02 scale is the one to use if metric measurements are 
ted in the above instance. As on this scale the figures 
ire, from 1 to 15 meters divided into 1LOths and 
JOths, meters and LOths may be read directly correspond- 
the feet and inches read from the English scales. 


So much for the scales to be used. Now as to reading 
Values, assuming the English to be well under- 
English 
and read off, the dis- 


(and Inches or tenths) or 


it is well to remember that, just as with 
to think of, 
feet 


fractions of the 


Is convenient 


- es It 


nee In number of miles 


neh or 


Inch on the plan, so in the 


Inetric system it is convenient to think of the number of 


meters (and decimals) or kilometers per centimeter or 


imeter of the plan, the smallest 
plan. Thus, it is 


les of 1: 100 and upward 


unit always being 
and 
immediately to take the re- 


of the usual convenient for 


sult of mentally dividing both sides of the proportion by 


00 (for 1 em. /oo MM.) and read the proportion in 
sway: lem. = 1 m., 2 m.,or5 m..ete., as the case may 


up to the point where the meters become decimeters, 


h would be the scale of 1: 10.000. Then it is usual 


hink in kilometers per decimeter and so on to the 
eof 1: the 


become kilometers 
we think in kilometers per centimeter. 


100.000 when 


Ineters 
To show the relation of all forms of scales both English 
to and the fundamental 
or ratio, the writer, some seven years ago, prepared 


metric themselves propor- 
e, Which has been in use privately since then and 
This 
and 
160 miles, 


is here given publicly for the first time. 
all the general between 1:1 
10,000,000, that is. full in. 


A great many intervening val- 


: ; 
scales iW 


use 
size and 1 


100 km. to the em. 


are given. between the standards which are not used 


are Inserted to show the progression and deriva- 
rv} 


relative situation of those that are used. Only 
10 are 
except where the scale in common use requires it 


proportions which are divisible by 5 or 


- wise, like 1:384, which is the equivalent for g's in. 


5 | ft. 


examining this table it will be found 





that every 
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ratio given corresponds to some even or whole number 
the for the use of 
so many proportions and of the particular ones given. 


or common scale, and this is reason 


The intervening ones not representing any scales in com- 


mon use would be of no special value. It would be im- 


practicable to give all the map scales in use so only a 
few are given which have been found in use between the 
even 5O.000’s. 

There are also given herewith two metric and Eng- 
lish conversion tables never before published but used by 
the writer 


the last 


very 


him for 
found 
venient, especially for close approximation, and correct 


smal] 


and others associated with 


sIX Or seven years. These have been con- 


within very fractions of an inch—whiech is good 
For instance, the 
table for converting meters and millimeters into feet and 


runs to 302.999 m.. 


enough for most engineering work. 


Inches and by additions and multi- 
indefinitely to 
the values of 
fractions, and 


carried dimension 
This table conversion 
feet, feet 


decimals carried to four places, directly under each other. 


plications, can be any 


or distance. G1VeSs 


ot meters into Inches and 


and 


It serves for the conversion of millimeters from 1 up to 


999 Into inches and decimals, or feet and decimals, or 
feet, inches and fractions. The other table for convert- 


inches into meters and millimeters is verv 
for almost 


ing feet and 


convenient any value, matter how 


no large 
or small except below 16ths. It reads directly up to 99 
ft. 1! in., and all the fractions by 16ths. Of course, a 
few additions are necessary but the tables save a great 
deal of calculation the believes are 
in a better form than any that have been published. A 
fourth table is a comparison ef standard linear units for 
the 


of any of the other units. 


mental and writer 


readily reading value of one of any unit in terms 


The Improvement in the Status 
of the Engineer* 
By C. TL, 


SNYDER+ 


The status of the Civil Engineer in this vicinity has much 
improved in the last ten years Practically no work of im- 
portance, with engineering features, is undertaken now except 
under the advice of a trained engineer; and this fact has 
given us experience to undertake still larger and more im- 
portant enterprises. 

Ten years ago, in the building trade, structural designing 


was nearly all done by architects themselves, with such as- 
sistance as they could get from contractors in the various 
trades. Today, few important buildings are handled in this 
way, and I confidently look forward to the time when even 
the highway bridge business will be handled as it should be. 


One cause for the more extensive employment of engineers 
in building work has no doubt been the improved character 
of the buildings themselves Our standard of construction 
has risen, and we have both better designing and better exe- 
cution of the design. It is the exception when steel work is 
not well executed. The quality of material is specified, the 
workmanship inspected and the erection superintended by 
more or less competent men. Just think! Ten years ago 
there was practically no inspection of shop work here. A 
perfunctory look by the architect wa: considered sufficient. 
We now make a serious, and, I believe, successful effort, to 
see that the owner gets what he is paying for. 

Concrete work, too, is getting very careful consideration. 


Our knowledge of designing this important building material 
has advanced by leaps and bounds and our testing of the ma- 


terials, and inspection of the mixing, workmanship, etc., h: 


advanced very materially, albeit we have perhaps lagged a 


*Extract from the Presidential address delivered before 
the San Francisco Association of Members of the American 
Society of Civil Engineers, Feb. 20 

‘Designing and Constructing Engineer, 251 Kearney St., 


San Francisco. 








little on 


mixing and installation The violent controversies 


of structural association days have nearly passed, and all 
good engineers are willing to use the construction best 


to be of us believe 


concrete, or in putting 


adapted to the Few 


in building 


purpose accomplished 


companile of reinforced 
the largest part of a steel 


Fireprooting, 


frame underground 
light 


decade 


the 
last 

engineers in the 
sulting 


also, is being studied carefully in 
two great fires of the 
thanks, in a large measure, to the excellent 


employ of the The re 


of experience gained in the 


insurance Companies classifica- 


tion and grading of rates has been a powerful incentive to the 
construction of buildings of proper typ: to minimize the 
chances of future fi itustrophies The speculative builder 
of edurse, is still with us, but our building codes are being 
improved by the efforts of our members and being much bet- 


ter enforced, also due to members 
\ striking 


the large 


oul 
few 
execution of 


last 
engaged it the 


feature of development in the years is 
number of 


e structures. No 


engineers 


engineerin general contractor engaged in 


handling work of magnitude would dream of carrying on his 


many of our large contract- 


their exe 


business without an engineer, and 


companies have engineers for cutives, and good 


ing 
ones, too. 
Within my 
to whom the 
The difficulties 
circumstances were sufficiently great to induce 


contracted for 
profound 


own recollection steelwork was 


by men stresses in a root truss 


Were a 


mystery attending egotiations under thess 


the contracting 


man to take along an engineer to discuss the technical points; 
and it was but a step to promoting the engineer to the sales 
end of the business. This change took place in the steel busi- 
ness afout 15 yea ago, and has since spread to machinery 
and electrical devices, as well as to building materials. 

Our code of ethics is to give our client ind the fellow 
members of our profession, a square deal In other words, 
apply the golden rule. Not much more than that is required 
to guide us in vur relations with our fellow men, notwith- 
standing the various rules defining our ethical code Few 
cases, if any, arise in which a moment's consideration will 
not give us the proper line of conduct No one is so well 


qualified to judge the actions of an engineer as another engi- 


neer, and the higher the standard of the individual, the higher 
will be the ideals of the profession. To me there has been 
a dcided improvment in engineering ethics in San Francisco. 


Let us not lose heart, then, in fear that our profession is 
not making the progress that it should; that it is disgraced 
by a few unworthy members; not accorded credit commen- 
surate with the abilities of its members; is ill paid, and of 
such standing that we should advise our sons to join the hod- 
carriers’ union at $7 per day I say again that ten years have 
shown a great improvement here in the status and attain- 


ments of the civil engineer. Let us hope that the next decade 


will show an equal or greater progress 
“Honor and shame from no condition rise 
Act well vour part, there all the honor lies.’ 


Semi-Hlliptical Sewer Sections 


By JoHn H. Grecory* 


Of the various sections adopted for large sewers, 


es- 
pecially those carrying sewage rather than storm water, 


aAmone the best is the so called semi-elliptical section. 


This section has much to commend it, not only from the 


viewpoint of hydraulics but also from the viewpoint of 


construction. Further. the section is well adapted for 


carrving the superimposed load of backfilling. 


Some vears ago the writer had occasion to work out a 


standard sections for sewers of this type In con- 


nection with the preparation of plans for a large sew 


erage project. A diagram giving the discharging capac- 
ity of the sewers when running three-quarters full depth, 
for which condition of the flow the sewers were to be de- 
signed, was also made, as well as a diagram giving ap- 
proximately the relative 
depths of flow. 


hydraulic diagrams, 


discharging capacities for all 
These sewer sections. together with the 
been 


have found very convenient 


by the writer, and by other engineers familiar with them, 





*Of Hering & Gregory, Consulting Engineers and Sanitary 
Experts, 


170 Broadway, New York City. 
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not only for purposes of design but also for estimat 
purposes, and they are presented herewith in order 1 
they may possibly be of service to still other engin 
who are called on to design or estimate on work of 
nature. 

The semi-elliptical section adopted, and which it 


c 
“ 
} 





Fig. 1. STANDARD SECTION OF SEMI-ELLIPTICAL SEWE!I 


Fig. | 
It should be stated that this section is better adapted for 
sewers 6 ft. and over in diameter than 
than 6 ft. in diameter. 
tion it will be noted that the several dimensions are give 
in terms of the diameter J). The functions of the diam- 
eter were so chosen that, starting with any diameter, D) 
in feet. and with increments of 3 in. 
wil] 


in Inches and fractions of 


assumed would be built of concrete, is shown in 


for sewePs jess 
From an examination of the see- 


in the diameter, the 
whole 
iiches in common use, as, for 
example, quarters, eighths or sixteenths. 


resulting dimensions come out in inches 61 


The section shown is suitable for use only where the 


su ly 


conditions are that the side walls will be firml; 
supported hy the sides of the trench. Where these con- 
ditions cannot be obtained the side-wall section ean 
readily modified to conform to the shape of the side wall 
commonly used in large aqueducts. 

Without attempting to call attention to all of the 
inside dimensions it should be noted that the horizonta! 
and vertical diameters of the section are the same: that 
the horizontal diameter is located at a depth below the 
inside erown of the arch of two-thirds the vertical diam- 
eter; and that that portion of the section above the hori- 
zontal diameter is a true semi-ellipse. 


For computing the volume of masonry in the sectior 


the following formulas will be feund of service: 

Gross area on outside lines 1.2651 D 
Area of section inside O.8176 D 
Net area of masonry........... 0.447 


kor 


outside lines, 


the 
the area of the section inside and thi 


convenience of reference eross area on 
area of the masonry, as well as the volume of maso 
in cubic yards per linear foot, for sewers varying 
diameter by feet and half feet from 6 ft. to 13 ft. 6 
in diameter, are given in the accompanying table. 

The velocity in and corresponding discharge of si 
elliptical the shown, when runn 1g 
three-quarters full depth, can be readily obtained frm 
the diagram, Fig. 2. The diagram is based on Kutt: °’s 
formula, with » = 0.015, and covers the range in di 


sewers of section 




















i Ss + ’™N OTN RRPRINA N Dw ms 
farch Ld, 1914 ENGIN EERING NEWS 553 
S § $ S ¢ é S &§ S ; S § = Ss = SS s 5 
x <— 7 a i Se ul ; oS f£ & SS s eX S&S S + ¢ R ~ 
7 “— { Discharge 
IMillGals|[Gu. Ft 
‘ - ogee i co 4 |_ per per 
& 5S 8es : : 2 2 % “o 3 my & S R © & Ss mu + ©& @ S © Ss |24 Hours| Second 
So . < c ©O < © vo oO oO - “= ~ 
T TT TITtiis7d TTT TTTETTTITTTT TTC T T 600 +900 
} } *¢ } Ai iii) + at(\ +44 } } } Root } + , , +4 = 
be tha \ 9 i t 
++++3 Tet a Rh pp - +m 4-5 500 { 800 } 
PH SoC tt — ~ 1 sag | 
att tt ee cries +- 700 
; a i 1 ir aa 
j eles dt ee ae t Bee SUV 600 
300 as 
rN +— 400 
250 } . 
7 
200 300 
60 + 
50 250 
1oQ | 
140 +4 
1 200 
ie oe 
120 + 18 
+ en 
100 1OV 
90 \40 
80 1 120 
wT 1a 
60 + ‘a 
+ cai 
—~ = 
1 40 60 | 
50 
30 +3 
a0 'q 
25 " j 
| | 
O- 3% 
Rice ve celia cig se ae cca 




















Ria. 2. DrAGram GivInG DISCHARGE OF 


(For Kutter's 


AREA OF AND VOLUME OF MASONRY IN SEMI-ELLIPTICAL 
SEWERS 








) 
Area in sq.ft Volume of 
Inside Gross area Area of Net area of masonry, cu.yd, 
diameter, outside lines section inside masonry per lin.ft. 
ft., D 1.265 D? 0.8176 D? 0.4475 D? 0.01657 D? 
; (1) (2) (3) (4) (5) 
6 45.54 29.43 16.11 0.597 
6) 53.45 34.54 is. 91 0.700 
7 61.99 410.06 21.93 0.812 
73 71.16 45.99 25.17 0.932 
s SO. 97 52.33 28.64 1.061 
8} 91.40 59.07 1.197 
: 9 102.5 66. 23 1.342 
- 9} 114.2 73.79 ‘ 1.496 
10 126.5 $1.76 4475 1.657 
103 139.5 90.14 40 34 1.827 
1] 53.1 98.93 54.15 2.005 
11} 167.3 108.1 59.18 2.192 
12 182.2 B17 .2 64.44 2.387 
12 197.7 a 69 92 2.590 
1: 213.8 138.1 75.63 2 S01 
13 230.6 149.0 S1L.56 3.021 
4 eters and velocities ordinarily met with in practice. The 
diagram is practically self-explanatory, but it may be 
‘ p ; : 
ud that from any point inside the diagonal lines the 
orresponding diameter, velocity, slope and discharge can 
read. 
/ ” 
; D=10-0 >= 0.0005 n=0.015 
O Q1 02 03 04 05 06 07 08 09 10 LI ie 
A : T 11.0 
a 
Dp Ina & 
D Wo E 
7 
a 
105 ® 
104 ii 
A 103 “6 
a 5 
. 3 
via 
7 
aks ~Ratio of = : and @ n hited een = 
e \ Vand Q in Condurt running Full Depth or 4 Full Depth 


inp Dis- 
RUNNING 


G. 3. Diagram Giving RELATIVE VELOCITY 
CHARGE OF SEMI-ELLIPTICAL 
PARTLY FULL 


SEWERS 


SEMI-ELLIPTICAL SEWERS RUNNING THREE-FourtHs FULL DeprH 
formula 

























with n = 0.015) 

It is often desirable to know the velocity head and the 
loss of head at entrance, or the sum of the two, and either 
or all of these quantities can be obtained from the dia- 
gram. Thus, to find the head required to produce a ve- 
locity of 3 ft. per sec., it is only necessary to find the 
intersection of the velocity line 3 with the dotted line 

2 


- and read the velocity head corresponding 


marked 
24 


thereto on the scale marked Slope in Feet per 1000, or 
O.14 ft. 


by dividing the velocity head by 2, 


The loss of head at entrance would be found 
assuming that the 


loss of head at entrance would be 0.5 oy The sum of the 
( 


velocity head plus the loss of head at entrance is found 
in the same manner as the velocity head alone except 


that the dotted line marked 1.5 ) is to be used in finding 
2y : 
the intersection with the velocity line. For a velocity 


of 3 ft. per sec. the value of 1.5 + is seen to be 0.21 ft. 
The approximate relative velocity and discharge for 

any depth of flow, referred to the sewer flowing full o1 

three-quarters full depth, can be obtained from the dia 

gram By means of this diagram, to- 

gether with the diagram given in Fig. 2, the velocity and 4 

the when running 

either full or at anv less depth of flow can be obtained. 


In conclusion it should be pointed out that the dimen- 


gviven in Fig. 3. 


corresponding discharge of sewers 


sions given for the masonry sections are a minimum and 
that not only would the best of materials and workman- 
ship be required but also careful inspection. Where 
these conditions cannot be obtained or where the sew- 
ers would be required to carry heavy loads the sections 7 
should be reinforced with steel or the dimensions in- | 
creased, especially the arch and side-wall sections. 
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The Testing of Sand for Use in 
Concrete--IIJ. Computing 
and Using Results 


By CLtoyp M. CHAPMAN* 
In Part I of this article published in ENGINEERING 
NI WS, Keb. 5. 1914 . DOG, there were deseribed 1) de- 


tail the 
oratory 


lab- 
routine 


in the 
in 


methods and manipulations employed 


of Westinghouse Church Werr & Co., 
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tained until it is known in what proportion the 
terials must be mixed together to produce a product 
ing the desired qualities to the proper degree. 

[f it is desired to produce a concrete having a © 
ing strength of, say 3000 |b. per sq.in. to carry a loa 
800 Ib., it is not sufficient to know the percentage of 
of the sand, gravity, amount of silt, mec! 
ical analysis, tensile strength as compared with stan 


Ottawa sand and the like. All such data combine: 


its specific 






















tests ot sands be usec On their concrete work. These not tell how to produce concrete of the desired stren 
tests are applied to any and all sands which are to be Whenever concrete 1s 10 he made, someone must di 
used on important work and from the data thus obtained ee materials ae and oe what proportions to 
determinations are made of the numerical value of the ™¢™- rests of the materials available are made to 
Various characteristics of the sands and of mortar and ‘uce data on which to base these decisions. The obj 
concrete made from them. The methods used in com- 0! testing not only sand and the other materials used 
puting these numerical values, in determining the rela- concrete, but many other materials of construction, is ti 
is quality of the sand and in specifying the proportions determine in what quantities they shall be used to 
of cement and sand which shall be used for the particu- — the desired result. The tests to which materials are 
lar work in hand are described in the present arth le. As usually subjected are those which will determine the de- 
SAND T DATA SHEET * * Sestinghouse Clmrch Kerr & Co., 37 Wall St., New York aw to which the material posse rae 
=e = the desired qualities. It is of litt 
ecto uae a 2 . _ _l ies = Segall, SI i a ae ae Value to know the COMPpTessi\ 
< So a sical a a ca strength of a material which is t 
serple_reé 2 ee @ se tare of 120. grom comple wet 3. ean : subjected mainly or wholly tO 
sc.of mat.on coarse eieves.- ( [Fed 10 eee ee a sional strains. Cast-iron columns ai 
Wt.passing coarse sieves from (6) 1b -sample [Vol.of sand & silt in water 2 aa ae ee not tested for tensile streneth 0) 
3/4"aten. a 1/2" diem > ral /A*dtam. ¢5) [Dry Wt. mo es eS. ss oe. Sea mas mye Sod 
Wt.of © cu.ft. @ lbs.less (3 lbe.tare [Wt .dry eflt G) ems.less G) ems r paper aductiiity or elasticity or resistanc 
; O)m.ft.& Water ©) lbs. less @) lba.tare Wt-silt after ignition @) gms.less G) gms.tare a : oe : 
‘‘t. from — gram sample passing sieves of following meshes abrasion, Hut for compre ss 

i 5 @ 8B £106 ue 720 330 340 360 3100 $200 
‘Dry Wt.after wet screcning 100 ene.es recd.on 100 mesh, gus. 0n 0 mesh Ge. strength. By the same tokens 
_ CHARACTERISTICS OF MORTAR WITH 3) CEMENT | TENSILE TEST 1 to 3 MORTAR. Date Made 2) for conerete should be tested by cl 
Propor Date Result.) Wet iu eae nae arr Cae 5 Te 25 on oT 7 28 ” rmining the compressive streng 
tion Made fol. _ Daye ed __ Daye ____Paye__ Daye Vay ___Day a a a oe ; and permeability of mixtures w 

oe : “ a aa Riitaaiodituish i cement in the proportions to be uss 
ee OL ere @ | | in the work, Certain other tests 
j ee ee ee alse of value as will be pointed ‘ 
in detail under the various headings 
- ij below. 

; ie kal PERMEABILITY PES a5 gE CEM, aNDG) STORE Size se ia, to i. dag sti ae 
Propor|Date|Size | Date |Press.|Tim | Start |5 | 10 | 15 ,. 20, 30] 4511 | 1g! 3 4 ror convenlent reference, ig. I, 
Stone axe Specs | Teeres, ae Past tat és ee: | Mins Min. | Min. {ita Ere Ere: -|Hre. Hrs. | Hrs. reproduced herewith from the peace 

i ” oh he . vious article, is the facsimile of the 
data sheet used in the laboratory, | 
which is indicated by figures in 

+ cles the space in which is recorded 

ee re the data resulting from the manipu- 

Ric. 1. Sanp Test Dara Report. Fre_p Report lations described in the previous a’- 

(Figures in circles referred to in text.) ticle. Having the information fur- 

nished by the data sheet. a report 

each test is taken up, comment will be made on reasons — form such as is shown in Fig. 2 is filled out by the meth- 
for making the test. its general value as a reliable test, ods described below. The results indicated below by 

and its usefulness to the engineer in assisting in specify- ters in italics are recorded on the report form (Fig. ~) 

ing how the sand shall be used on the job. In the spaces indicated by the same letters in’ circles 
a Wherever possible a formula is given for computing 

ae ee ee ee results of each test. In all — heavy-faced figures 

The object of a sand test may he manifold. It may be are constants, and the foures I n_ parenthesis refer to - 

the site of contemplated work is suitable for use. It may merical qui intities as Piven on see data sheet (Fig. ") 
be to determine which of several different sands available — the space indicated by those figures. 

for a given job is best, or cheapest, all things considered, . F se 

for the service. It may he to decide whether mortar or PILLING OUT THE Sanp-T EST Report 
concrete of a given degree of impermeability may be A pertion of the information furnished by the data 
made from the sand, or perhaps to learn the strength — sheet is in final form and has but to be copied on 
for the purpose of learning whether a sand available at — report form without further computation, while ot! 
which a given proportion of mixture with cement will data furnish the basis for mathematical calculation 
develop. In any case the object sought is not wholly at- the desired results. 


of Tests 
New York (¢ 


*Engincer 


37 Wall St., 


Westinghouse Church 


‘itw 


Kerr & Co., 


(JENERAL 
ceneral 


Data—From the data sheet 
“Date 


is copied such 


information of 


of 


as 


Receipt” 


sam 
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act Number” of the job from which the sample 


eived, the “Name of the Contract,” the “Name of 
Dealer” furnishing the sand, the location of the de- 


“Mark” 


number or 


rr “Source” of the sample, the on the 
the car 
the sand was received, and the 
ed to the sample upon its 

(1) to (7%) 


spaces (a) to (9), 


salm- 
barge on 


Mark” 


any, such as hame of 
“Laboratory 
receipt, all as given In 
respectively on the data sheet 
respectively, on the report- 


and 


\loistURE contained in the sand as received is com- 
from the loss in weight of a 120-gram sample when 
|, and the result is recorded on the report form at /. 
120 (22) 
120 


accuracy, as a test, 


Formula: () 


his test is of sufficient but owing to 


RING 
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The 
record of the 
sand, 


test, if it may be 
general 
especially in 
unusual nature, or 
usefulness in 


value as a 
making up the 


called a test, has some 
character of the 
Which the 
pecull: worthy of 


in deciding whether a sand 


stone 
is of some 
note. Its 
is suitable 


some cases in stone 


has some rity 


assisting 


for a given purpose is limited to these unusual or special 
cases when it may give a clue to an undesirable character- 
istic of the material which might not otherwise appear until 
strength tests had been completed on the sand 


MercHaNnicaL ANALYSIS OF MATERIAL RETAINED ON 
t-MrsH STEVE is entered on the report form at (i), (7), 


(m), and the weight of the material sieved is entered 
at (nn). 
(13) (14) (15) 
Formula k = ~, |= ~. m= 
(16) (16) (16) 
The sizes of the sieves used here are small, 4%, % and % 
in. and do not cover the coarser sizes for the reason that a 


material submitted for examination as a sand seldom contains 





difficulty in securing representative and reliabie samples, ; 
indicating the amount of moisture in a sand, the test very coarse particles. The sieves used all have round holes 
often not of very great value. With a carefully taken and as the smallest is 4% in. in diameter, there will be some 
properly sealed sample this test would show with material passing it which was retained on the 4-mesh sieve 
tlicient accuracy the amount of mois- 
present. The value of the test is a _—_— _ as as 7 
d First: It shows, in those cases NAME oF CONTRACT | SAND TEST REPORT DATE REC'D CONTRACT N@) LAB. MARK 
. : WESTINGHO CHURCH KERR co. 
sand is purchased by weight, or 8 ee St. USE nan eee oO oO © 
ipped by weight, the amount of ex- DEALER oO SOURCE ° mar © 
water which is being paid for as “wr PERCUFT | voIDs | > T T Sing COMBUSTION | COMBUSTION | 
a mount of frei ‘ht charges er Q's! es shen a ast Bison sv ce sano | sven St ucbtnipep \ioombsnwer 2oonese wer ST WASHED ly sit | iN SAND | 
or ie’ a 1oO I o elg ( ‘ ges L - ~ ae saees 1 ae 
7 Y, oo r % x ° % A ° ° 
ive to be borne on account of the @% 2 ee = 8 ms Lo PAR : = alt F- 2 2 - am 
om RETAINED ON MPARED wiJH OTTAWA SAND !-3 TESTED COMPUTED | 
el Second: The test shows how 4MESH SIEVE TENSILE TEST WITH CEMENT py % ___ REMARKS | 
a : a be OTTAWA SAND | THIS SAND peer 
sand to weigh out in making other 6% AGE [wareR USED @)*e > [MEAN [WATER USED —@% [HEAN | wormmn [norco Twoves 
‘ int < fi > . reig 7 3 DAYS | } } = 
in which a definite net weight of pescriPrion [t= po Oe S f 2 . Ox) 
sand is wanted without drying the oF MATL RETAINEDRSE * Teng TEST ENG cue | 
, : ‘ : CHARACTERISTICS OF MORTAR WiTH _ CEMENT PERMEABILITY TEST j 
as, for instance, in the _ tensile ONCOARSE SIEVES Feacronnon WEIGHT | YOTAL TDAY COMB. 2etay comm WITH cent STONE SIZE Br j 
ay cement To RESVLTING | are cy FT ABSORPTION STREMOTH | STRENGTH ABSORPT 
neth test Sano VOLUME | DRY __ PER CENT, (8. PER SQ.IM. LB PER SOM PROPOR pRessuRt, TERS PER SQ METER 
TIONS LBS PER - 
) ’ rem . rr Pay '2 0 d @ °O ‘24R Z2HR GHR AR | 
ER yw Marertan Re- - 6 <7 s 
ENT. OF MATERI a o e910) 31 
NED ON 4-Mesu Steve—This per- 2 —}+——} it 
MECH ANALYSIS = | 
; ; ‘ . 2 TLR 1-2 
tage is entered on the report ain 5 
. ¥ 8 SIEVEO . - 
Ih Space (7) a '- 3 } 
\ ! 
§ incon | 8 
: » (a (11) ne -l@]'* 
Formula: 7@ = = 9) ~ tT @ | ics 
(S) (. MECHANICAL [OL 2-5 ¥ 2 | 2 - 
\vSiS” OF 2 S Size of i Opening ing Inches ; 
MATER AL UNDER’ s & s P 3 Z & =| 
The purpose of this test is to deter- eMoo ean | OO —— + i } 
hy . ‘ ateria : > SAMPLE pene + + j 
the imount of material in the Te fame} OT t { } 
sample which is too coarse to be con- 4 MESH 00- @ } } } 
—s he + + . } 
sidered as sand in determining propor- 5 5 | { { { 
tions for use on the job. The line of o- | “40; + + | 
areation between sand and gravel or — o { | } 
20 a. ; } 
tween fine aggregate and coarse ag- 0 “] 20 : + | 
ite for concrete has very generally 40” | f ol 1 
7 2 60 * +—+—4+_+ + + —— + + t 
en considered as lying near the 4-mesh 00 © Lnjietiecicciesicedel | 1 ices eeitcaiaiscindavaaea 
: : = §ss QB 2 t 2 © a 
. size For some purposes this is too 200 ee No. Mesh two Newp _ J 
irse, while for other uses there is 
no objection to even coarser material. 


often 
common 


The 4-mesh or 
s found very 


the %-in. screen 
use as the di- 


Fia. 2. 


viding sieve for separating fine from 
t coarse aggregates and as there is at 
no better established dividing line, this size of sieve 


Present 

is used to separate the two materials. The test is sufficiently 

curate and dependable even in the hands of different 

\ erators provided the sieves are of uniform mesh and size of 
and the sand is dry screened clean. The 
ve mesh and size of standardized. In 


op- 
wire enough to be 


wire should be 


computing the proportions in which to use a given sand it 
S is well to know how much of it will exceed 4-mesh in 
? Size and to increase the amount used in the concrete in the 
proper proportion and to correspondingly decrease the amount 
. of coarse aggregate, as some of the coarse aggregate will 
t ipplied with the sand. 
NESCRIPTION OF MatrertaAL RETAINED ON 4-MESH 
SIEVE is copied directly from the data sheet where it ap- 
irs In space marked (12) and is entered in space (/) 
on the report form. 
2 ‘he purpose of this record is to furnish a general idea of 
t haracter of the material composing the sand on the as- 
s tion that the finer grains are of the same general char- 
} , as these coarse pebbles which are much easier to ex- 
ar * and describe. 








Sanp-Test Report 


OFFICE REPORT FROM DaTA IN FIG. 


(Letters in circles referred to in text.) 


through which the entire sample as received was first passed, 
as the 4-mesh sieve has a rectangular opening about 3 in. 

There is little reason for much variation in results in this 
test provided sieves are of accurate size. 


MecHANICAL ANALYSIS OF MATERIAL PaAsstnG 4- 
Mes SIEVE using a 100-gram sample, is entered in the 
report blank at (0), directly from the data sheet at (23) 
As the sample used weighed 100 grams the weights pass- 
ing each size of sieve will read directly in per cent. with- 
out further computation. The results of this test are 
shown graphically on the report form by plotting the 
percentages shown at (0) as ordinates and sizes of sieve 
openings as abscissas on the specially ruled chart at (p) 


The form of the curve as plotted on this chart gives, in 
the case of some sands, an indication of their quality. This 
indication is by no means positive, except when the sand 


goes beyond very wide limits as to size. Some sands whose 
analysis indicates a poor distribution of sizes show strength 
tests far in excess of others whose analysis would indicate a 
first-class sand. Of course a very fine sand or a very coarse 
one would be shown unsuitable by this test, but such a sand 
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can usually be judged by the eye without any test whatever. 


sand several 


The quality of a 
which 


is dependent upon character- 


istics, of mechanical analysis or distribution of size of 


particles is but one If the other controlling characteristics 
of two sands are equal, then their relative value might be 
roughly judged by their mechanical analysis These condi 
tions do not usually obtain, however, and it is therefore very 
risky to attempt to judge a sand on the results of this test 
The test is of little primary value, but it is of considerable 
interest and of some importance in checking up the variation 
in sand from the same source The accuracy of the test de- 
pends on the standardization ff the sieves used and the 
thoroughness of the sifting 

Werigut per Custce Foor is determined twice: first. 


from the welght of a traction of a cubic toot as shown 
on the data sheet at (17) and is recorded at (q)- 
: (1s) a 
Formula: 4 e 
: Cit) 
The measure is usually either % cu.ft. or 144 cu.ft., depend 


of sumple available, but in case the sampl 


still 


the sizt 


all then a 


ing 


upon 


smaller measure is used, 


is quite si 
a e i ama e 4) se aici ios 
he second determination of the weight per cuble Toot 


{ orded a 


is made from the werght of 100 c.c. and is r 
on the report form. 
Formul: r (21) (25) ] 0.624 

This second determination of weight per cu.ft. is only 
made for comparison with the first method, the data neces- 

ry being available on the data sheet for use in other tests. 

This test is of doubtful value partly because of the great 
ariation in results obtainable with the same sample depend- 
ing upon the method and manipulation used in making the 
test A variation of from 88.6 lb. to 107.8 lb. per cu.ft. has 
been obtained in the laboratory of Westinghouse Church Werr 


methods in use in 
this test 
has become 
Even when 
little bearing 


the sand and by 
laboratories 

but little 
so standardized that 
the results of 


value of a 


sample of 
With such a variation 
until the method of making it 
results comparable. 
but 


cone rete 


& Co. on 
other 
an mean 


same 


possible 


may be 
this test 


for use in 


standardized have 


upon the sand 


Per Cent. or Vorps is also determined by more than 
nethod. First, by water 
which will fill the voids in the %4- or 14-cu.ft. measure 


one weighing the amount of 


filled with sand which was used in getting the weight per 


cubic foot. The result is recorded on the report form 


at (s). 
(19)] 


[(20) (21)] [(18) 


62.4 X (17) 
The second method used consists 1 placing 100° @e. 
of the sand into 100 ce. 
of the The 


Formula: ss = 


of water and noting the volume 


mixture. amount which their combined 


volume falls short of 200 ec. gives the volume of the 
voids in the sand, and is recorded at (f). 
Formula: / = 200 (26 


A third method, which is in use in a number of labora- 
is based on the assumption that the sand has a 
) pure 
The voids are determined by computing the per- 
that the weight of a the 
falls short of that of the solid 
having a specific gravity of 2.65. 


tories, 
specific gravity equal to that of quartz—namely 
2.65. 
centage unit volume of sand 
volume. of 


The result 


Salbe quartz 


is recorded 





at (a). 
. 265 (24 — {25)] 
Formula: 7% = é 
265 
The value of this test is largely nullified by the lack of 
anv recognized standard method of filling the container in 
which the sand is weighed It is apparent that the voids in 
a sand are directly dependent upon the degree to which the 
sand is compacted If a sample of sand is so loosely placed 
in the measure that 90 Ib. of it will occupy a cubic foot, the 
voids will be greater than if the sample is so tightly com- 
pacted that 105 lb. are required to fill the cubic-foot measure. 
There is the same liability to error, and the range of error 





ING 








NEWS Vol. 71, No. 11 












is as great, as in the case of determining weight per 





foot pointed out above. If a standard test of reason 
accuracy were adopted this test would become a_eyalu 
one as the amount of cement required to fill the voids 

sand is directly proportional to the total volume of t} 
voids. <All other qualities being equal, the sand having 
least voids is the best to use. But if the percentage of \ 
is determined by inaccurate methods the results on two s;: 
may be enough in error to indicate the poorer of the two 


the better 


one. 


SPECIFIC GRAVITY OF SaAND—This is but another 


of expressing the weight per cubic foot and is found 
dividing the weight of a measured volume of sand by 
weight of an equivalent amount of water. The result is 


entered in the report form at (0). 
(24) (20) 
100 


except as 


Formula: o¢ 


value 
between 
the 


This test has no 


interesting 


particular furnishings 
sands. It is 
for weight 

that results 
the 


comparison open to 
per 


very 


sume Severe criticisms as tests cubic 


and of voids; 


dependent 


percentage namely, are lat 


upon the degree to which sand is compacte: 


the measuring vessel 


Speciric Graviry or ParricteEs—This test shoul 


distinguished completely from the last) deseribed test 
Which dealt with the sand as a body including the voids 
hetween the particles ; Whereas this test deals with 


individual particles. The specific gravity is determ 


by dividing the weight of a quantity of sand in gra 

by its absolute volume in ce. The specific gravity is en- 

tered in the report form at (7). 
(24) 


(26) - 


(25) 
100 


up sands 
might be objectionabl 


Formula: ow = 


value in showing 


which 


test is of 
of light or soft 


tirst-class concrete. 


This some compet 


materials 


SILT SUSPENDED—This test shows 


amount of silt or very finely divided material in the sand 


very roughly th 


by holding the fine particles in) suspension in wate 


while the coarser particles are settled out, allowing th 
fine silt to settle on top of the coarse grains. This is ex- 


pressed as a percentage and ‘recorded in the report at 


_ (28) (27 \ 
ormula: «= — \ 
(40) 

This test in some form or other is in very general ust ( 
in examining sand. Often it is used in a very crude form S 
such as placing a handful of sand in a tall slender bottle a: 
shaking it up with water and noting the result. It is a \ 
fair indicator of the amount of fine material in a sand, 
to one who has examined many sands it gives, in some « 
useful information. It is crude and inaccurate unless st 4 

; se : : ; L 
urdized, but if so standardized its usefulness would he 
creased 

PassinG 100-MrsH Wrr—Thiis is expressed in per 
age of the sample screened and is recorded at (y) on 
report form. 

Formula: y = 100 — (35) 

This test is but another form of the test for silt It 
been found that the sifting of a dried sample of sand 
failed to show the true amount of fine material which s! ‘ 
pass the 100- and 200-mesh sieves because the fine m 
adhered to the larger grains or formed masses of fine 
ticles which were retained on the coarser sieves and fis ! 
in the results aS coarser material By washing a samp 
the sand in a 100-mesh sieve under a full stream of 


the fine silt is detached from the larger grains and the m 
of fine particles disintegrated and washed through the 
This test probably gives a truer indication of the an 
of ‘fines’ in a sand than does dry screening, but it ma 
be as valuable a test for silt or objectionable “fines” as 
other form of test may be A crushed rock, for instanc: 
show a high percentage of material passing the 100 
sieve and still be a first-class material for concrete 


PASsING 200-MrsH Wertr—This test is similar t 
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scribed except as to size of sieve mesh. The per 
loss is recorded at (z) on the report form. 

= 100 — (36) 

than 


that 


sizes is 


Formula: 


test is probably more useful 
for the 
100-mesh 


free 


the made with 

fine material lying 
of service in obtain- 
from foreign matter 
The material 


organic 


one 


-mesh sieve reason 


200- and 
in concrete 


not 


the 
sity 
onable if 
sh probably 
the 


is not 
under 
matter if 


and if 
present in excess, 


carries more of the 


any in sand. 


Lv Wasted from a sample ef the sand is also ex- 
| es a percentage of the sample examined and is 


} 
; sf 
Cul all 


form. 


(25)] — [(29) — (30)| 


(aa) on the report 


[( 24) 


Formula:  a¢ = 
[(24) — (25)] 
s method is one very commonly used in determining 
sunt of silt in a sand and has the virtue of being sim 
i general way to the method that would be used in 


silt 
used 
The 
those ob- 
fair indi- 
removed by 


excessive or objectionable 
the method 
maktng this test. 
agree with 
should give a 
might be 


to free a sand of 


washed large scale 
to that 


practice 


ever sand is on a 


sre or less similar used in 
obtained in may not 

the laboratory, yet this test 
of the silt which 
washing 


[BUSTIBLE IN SILT is expressed in percentage o 


amount of 
methods 


{ the 
silt which has been washed from the sand. This per- 


ve is recorded at (bb) on the report form. 
[(31) — (82)] — [(33) (34)] 
) 


bb = 
(31 (32)] 


Formula: 
COMBUSTIBLE IN SAND is also expressed in percentage 
is computed from the combustible in the silt on the 
assumption that all the combustible matter In a sand oc- 


urs in the silt. The result expressed as percentage is 


} 


ecorded at (cc) on the report form: 


[(31) — (82)] 


33) — (34)] 
Formula: ce = ———— [(33) - - S ) 


[((24) — (25)] 


two extremely 








The value of these last named tests is 
doubtful It that in the of containing 
to an objectionable degree this test would be of 
is as yet no established method of determining the safe 
t of combustible matter in a sand. It is therefore a test 
which is of interest only, except possibly in a few rare cases. 
When sufficient data have accumulated and tabulated and 
studied it be possible to find the interpretation 
of the between the amount of ignition 
an aggregate, provided such a relation 
the test has little value. 
‘Test—The that 
pounds per square inch, of the sand under test bears 
standard Ottawa both tested 
ed with the same cement, in the same proportion and 


he same consistency, is determined by this test. The 


may be case sands 


loam service. 


™} 


been 
may proper 


relation loss on of a 


value 
then 


? 


sand and its 


Until 


as 


general 


sts 


TENSITE ratio the tensile strength, 


sand when are 


ul Ihat ol 


ement used should, if possible, be of the same brand 
The identifving mark of 
cement used is given on the data sheet at (49) and 
the (dd). The three-day 


vill be used on the job. 


rded on report form at 


s neths of the three briquettes made of standard 

Ottawa sand are taken from the data sheet at (48) and 

led at (ee) on the report form. The mean of the 

: e results is determined and recorded at (ff). Ina 


ir manner the results of the 7- and 28-day tests with 
ard ; 
under test are taken from the data sheet directly at 
In each 


sand and the 5-, 7- and 2s-day tests of the 


and recorded on the report form at (gq). 
the mean is calculated and recorded mm the columns 
ed (ff) (hh). The percentage that 


and ratio or 


treneth of the sand under test bears to that of stand- 
ind at each of the three ages is determined by divid- 
© mean strengths as shown in column (iJ) by those 
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shown in column (ff) and the results recorded in column 
(7). The proportions used are one part of cement to 
three parts of dry sand by weight. 

The percentage of water used in mixing the cement 
and standard sand briquettes is given on the data sheet 


at (45) and is recorded on the report form at (dd), 
while the percentage used with the sand under test is 
given at (46) and is recorded at (dh). 

This comparative test of tensile strength is of conside: 
able value in judging the value of a sand. Of those tests 
so far described it is probably the most useful ons A sand 
which develops a tensile strength of at least 70° of that of 
standard sand will probably give sufficient strength in com 
pression when used in concrete for most of the ordinary con 
struction work. For important work such as heavily loaded 
beams, girders, floor slabs and columns, a tensile strength 
equal to that of the standard sand, or nearly so, should be 
required. The test does not show conclusively what strength 
the sand will give in compression and as this is one of the 
most important qualities to be determined {t fails to answe1 
a very vital question. In many cases a sand may show only 
a small proportion of the strength of standard sand in the 
three-day test and on the seven-day test show a much high 
ratio, and on the 28-day test it may equal or even exceed the 
standard For this reason it is necessury to complete the 
longer time tests before judging a sand. This changing ratio 
is, however, useful in determining the relative time that forms 
should be left in place on the job A sand which gains its 


fora 
to set up quickly. 


strength slowly should be 
which allows the 
of the time for forms from 
construction is that the architect 


determine for the job foreman and this test made at 


supported longer period than 


one cement The question 
concrete 


should 


safe removing 


proper or 
one engineer or 


the 3-, 7- 
and 28-day periods gives useful information on this important 


matter. The percentage of water required by a sand to give 
normal consistency in 1:3 mixture with cement is often a 
guide as to the quality of the sand. In most cases a poor 
sand requires much more water than a good sand to produce 
normal consistency. This is particularly true of fine sands. 
The relative percentage of water required as shown at (jj) 
and (kk) on the report form should therefore be noted in 
studying a report on sand 


ResuLtTinG Votume or Mixtures of cement and sand 
is shown on the data sheet for several proportions of mix- 
ture in column marked (39). 
report form in corumn marked (//) in their proper lines. 
The test the measured 
amount of sand when a definite proportion of cement has 
heen added to it and the whole mixed with water to form 
The laboratory mark of the cement used as 


(37) 


These are recorded on the 


shows increase in volume of a 


a mortar. 
given on the data sheet at is recorded on the re- 


port form at (mem). 


This test indicates in a practical manner the amount of 
cement required to fill the voids in the sand and furnish a 
safe excess to insure the voids being filed. The methods of 


manipulation in this test are important and if the test proves 


of sufficient value these methods should be standardized. 
Wriguot Per Cusic Foor, Dry, or CrMEeNtT-SAND 


Morvrar is computed from the weight and volume of the 
2-in. cubes made of varying proportions of cement and 
sand which were mixed for the “Resulting Volume” test. 
The weight of the dry cube is shown in grams on the data 
sheet in column ~44) the 
meters is found by deducting from the weight wet given 


and volume in cubic centi 
in column (42) the weight of the cube suspended in water 
As all these weights are in grams 
and as water is the fluid the 


weight, the difference between the weight of the cube in 


elven in column (43). 


used in getting immersed 


air and the weight in water represents the cubic centi- 


the As the 


saturated with water before weighing, there is no ab- 


meters in volume of the eube. cube Was 


sorption of water taking place when the specimen is 
immersed for weighing, so the displacement is equal to 
the gross volume of the cube including the voids which 


are filled with water. The weight of thi dry cube divided 


the 
ofa cuble foot 


by the displacement gives the specific gravity of 


specimen, which, multiplied by the weight 
of water, gives the weight per cubic foot of the dry mor- 
tar, Which is recorded on the report form at (mn). 
62.4 x (44) 
{( 12 (43)] 


check on the 


Formula: 7222 


This 


Varlous 


the 
The 
perme able 


tests of 
inder test 

and least 
formulas are aVailable to 


test is a valuable othe 


mixtures of sand 


cement and the 


densest mortar should give the strongest 
ete. While no 
determine other 
foot, yet there 


between density and 


cone? rules or now 


qualities of a mortar from its weight per 
fairly definite relation 


Strength when the 


cubic seems to exist a 


compressive same 


materials are used It is possible that if sufficient investiga- 
tive effort were applied to this particular subject some valu- 
able data might be accumulated, a study of which might lead 
to the formulation of rules which might be used in specifying 
the proportions of cement and sand to be used on the work 
in hand 

_ ; : 

ToraL ABSORPTION Is expressed as a percentage of the 
weight of the dry mortar, and the result expressed In 
percentage, Is recorded on the report form in column 

} 
barked (00). 
-) ] 
ao [(42 14)] 
Formula: ov 
$4) 

This test is very closely allie] to the last test: namely, 
weight per cubic foot, when tne same materials are consid 
ered, as both are forms of expressing the degree to which the 
specimen approaches a solid body or maximum density, the 
weight being directly and the absorption inversely propor- 
tional to the density. This test is of value when the work 
in hand is one requiring a definite degree of absorption as, 


for instance, a mortar exposed to water and frost in a severe 
climate where a mortar having above a certain pereentage of 
absorption will be damaged by the repeated freezing and 


thawing of absorbed water 


SEVEN-DAy COMPRESSIVE “STRENGTH is expressed in 
pounds per square inch, the area of the specimen being 
{ sq.in., and is recorded on the report form in column 


marked (pp). 
(40) 


PP 4 


C'OMPRESSIV] 


Formula: 


TwWenty-Eicgut-Day STRENGTH is sim- 


larly expressed and recorded at (qq). 
$]) 


the 28-day 


Formula: vq 


These two tests, the seven- and compressive 


tests, made on a progressive series of mixes, are by far the 
most valuable tests to which a sand, which is to be used in 
important reinforced-concrete work where strength is one 


of the first 
A series of compression 


essentials, may be subjected in the 
tests the only definite data on 
an answer to the one most vital question which 
asked by whoever is responsible for the mixture 
used on a concrete job. The all important question 
which arises when the proportions for a concrete designed 
for a definite strength are to be determined is much 
cement must be added to the sand to the yequired 
strength?” The answer to this should form the 
basis of all decisions as to mixtures to be used when strength 
is the prime consideration. 
of mixtures of progressive richness in cement gives the only 
direct and strictly relevant which to base 
on the question of what mixture to use in a given case. It is 
very important that a test of this nature be standardized and 
that the details of manipulation used in making the speci- 


laboratory. 
gives 
which to base 
should be 
to be 


“How 
give 
question 
series 


Compression tests on a 


data on a decision 


mens be very carefully worked out to the end that results 
obtained by different operators in different laboratories may 
be comparable. Such details as method of mixing, consist- 
ency of the mixture, method of filling and molds and tamp- 
ing, and the method of storing the specimens, have a great 
influence on the results obtained and they should be so 
standardized that reasonably uniform resultS may be ob- 


tained. 

PERMEABILITY TEST is applied in those cases where the 
sand is to be used in making water-tight structures. The 
laboratory mark of the cement used in making up the 
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specimens is taken from the data sheet at (50) and 
corded on the report form at (rr). Also, the labora 
mark of the stone used and its size is copied from 
data sheet at (51) and (52) on to the report forn 
(ss) and ((/t). 

The proportions of the various mixtures 
marked (53) 
(uu) on 


used as g 
on the data sheet, ar 
the report form. The 
pressure used is recorded in column (vv) from col 
(56) of the data sheet. 


in the column 


corded in column 


The absorption in liters per square meter is comp 
from the readings of the water column scale of the 
(60) on the « 

The test is 
formed on an area of 57.5 sq.em. or a 38Q-in. diamet 


paratus as given in columns marked 
sheet hy means of a conversion factor. 


circle and each division on the Water column of the 


paratus represents 3.45 cc. By multiplying thes 


readings by 174, which represents the number of 3° 
the 


division of 


~ 


circles In a square meter, and by 3.45, number 
cubic centimeters represented by each 
scale, and dividing by 1000 by pointing off three pla 


thsorhy 


the result expresses the liters which would be 
by a square meter under the same conditions. Th 


sult is recorded on the report form for the half-hour 


oo 7 2 
hour, six-hour and im some cases, longer periods i 
columns marked (wu). 
Formula: we = [(60) (5)] x 0.6 

The value of this test in those cases where impermeabilit 
is the chief consideration is equal to that of the compress 
tests of a series of mixtures in those cases where strengt 
of the first importance. With these two series of tests 
fully carried out under standard conditions there are supp 
data on which to base decisions not only as to the suitabil 
of a sand for a given purpose, or the relative value of t 
or more sands, but also the proper proportions in wh 


use the sand selected to produce the desired result. 


Marrer—In 
there Is recorded on 


addition to the above data 
the report 
initials of the parties to the tests and computations and 
of the Engineer of Tests and the Engineer in Charge of 
the job on which the sand is to be used. The initials 

the 


ADDITIONAL 


and results form 


these four persons are placed in four rectangles 
marked (rv). 

Remarks and specifications for use are recorded in 
space at the right of the report form headed “Remarks” 
and marked (yy). 

e 
s se oO . 
The Application of Brick in 
° ° ° * 
Engineering Work 

By E. E. R. Trarmant 
of brick in engineering work is extensive an 
varied. In recent years its use has become considerably re 
stricted in some lines of construction, while some lines 
have become important. 


BRICK FOR SEWER CONSTRUCTION 


The sewer systems of cities afford one of the largest fields 


The 


use 


new 


for the use of brick. Much of the work is of an ordinary 
character, but there are many cases in which size, form, 
special design, methods of construction, or difficulties 
countered, make the work of interest to the engineer \t 
Detroit, most of the sewers are of brick. The largest bri 
sewer planned and built during 1913 was the Morrell 5! 
sewer, about five miles long, from § to 9 ft. diameter, (d 


costing $685,000. A similar trunk sewer now under const! 
tion is the Mt. Elliott Ave. sewer, a considerable portion of 
which is 9 ft. diameter, built in tunnel. 

At Cincinnati there are about 80 miles of brick t 


*Abstract of a_paper presented at the annual convention 
of the National Brick Manufacturers’ Association, at Ww 
Orleans, La., Mar. 2-7, 1914. 


e-i, 
+Resident Editor of “Engineering News,” 
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Brick is used for all sewers over 2 ft. diameter, and 
est brick sewer is about 20 ft. diameter. The larger 
nd the smaller ones where necessary) are backed up 
inch walls of rubble masonry or concrete. Vitrified- 
ing is used in the inverts of concrete sewers (up to 
inging line) but only where the velocity of flow is 
e: that is, over 8 ft. per sec In some cities, however, 
rete sewers are lined with brick (at least in the in- 
while others do not use brick in any of their concrete 


St. Louis, brick is used for all sewers over 27 in. diam- 
nd up to 9 ft. diameter, and is used for still larger 
special cases. During 1913 there was under construc- 
e Rocky Branch joint district sewer, 10 and 14 ft. 
ter, brick being used because the congested condition 
streets made the establishment of a concrete plant a 
natter. There was also the Glaise Creek joint dis- 
ewer, a trunk sewer of 10 ft. down to S ft. diameter, 
being used entirely because the amount over 9 ft. diam- 
s too small to warrant installing a concrete plant 
ed-brick lining is used in the invert of concrete sewers 
Philadelphia, brick is used in egg-shaped sewers 2 ft. 
bv 1 ft. 6 in. to 4 ft. 6 in. by 3 ft. and in circular sewers 
» ft. to 20 ft. diameter. Concrete is used only for sewers 
5 ft. diameter except in special cases, and has brick 
in the invert only. 


In Chicago there are about 1958 miles of sewers, of which 


1414 miles are df brick, with a diameter of 3 ft. to 
ft The largest concrete sewer is of elliptical section 
high and 12 ft. wide No brick lining is used in any 


the conerete sewers in Chicago or Kansas City. 

\t Cleveland, all but about 6°) of the large sewers are of 
the smallest size being ege-shaped in section, 24 in 
an’ 27 in. high, and the largest being 16 ft. diameter 

Vonerete ‘s used to a considerable extent for the foundations 
vers, and in several cases there has been used a com- 
on of brick lining for the entire inner ring, backed with 


col ete 


\t Minneapolis, brick is used only for the manholes and 


chbasins. At Kansas City, no brick sewers have been 

for three years For sewers over 30 in. diameter, bids 

re asked on brick, reinforced monolithic concrete, and rein- 
orced-conerete pipe. The awards are made to the lowest 

material, which is generally monolithic concrete, but in 

; some cases concrete pipe. The concrete sewers are not lined 
vith brick A special development is the use of hollow seg- 

mental blocks, and, owing to their size and light weight, the 


can be done much more rapidly than with brick. These 
ocks have been used in sewers from 27 in. to 6 ft. diam- 
eter, and are made for sizes up to 9 ft. diameter. 


BRICK TUNNEL LINING 

At Chicago, brick has been used in certain parts of the 
Chicago Ave. and Wilson Ave. tunnels of the water-works 
ystem; in all about 4% mile of tunnel, 8 ft. diameter. The 
ter-intake tunnels at Cleveland have a brick lining, and 


n : brick is to be used also in the new intake tunnel at Mii- 
” v ikee At Cleveland, a long intercepting sewer has been 


| t parallel to the short line, and nearly five miles of this 
in tunnel with a four-ring brick lining, having an interior 
diameter of 13% ft. and 12% ft. This was driven in stiff 
soil, by means of a steel shield. The bricks were laid 
portland-cement mortar, and though the jacks pressed 
inst the end of the completed lining, the only damage done 
W at the points of application of the jacks, and this small 


int of masonry was repaired each day as the shield ad- 
need.* 


The lining of railway tunnels was at one time a field for 
but this is now much less extensive. An example of 
dern work is the double-track Elm tunnel on the Frankfort 
Berlin Ry. in Germany.+ This is 24% miles long, and was 
under considerable difficulties, owing to the pressure or 
eeze”’ of the ground. The celebrated Thames tunnel was 
of brick, as were the large double-track arched tunnels 
original underground railways at London. These were 
the surface, but the present “tube” lines are single-track 
level tubes with cast-iron lining. With the advent of 
nodern subway and underground railway there has been 
ed a rather large field for the architectural or decorative 
f brick in the facing of the tunnel lining at the stations, 
though this is mainly for glazed and ornamental brick, 
licates how new fields open, although old fields for the 
= f brick may become closed or restricted. 


vi CHIMNEYS 


ost important brick chimneys now built are of special 
on r hollow brick. The monster brick chimney for the Bos- 


Engineering News,” Mar. 28, 1912. 
Engineering News,” Dec. 11, 1913 
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ton & Montana Copper Co., at Great Falls, Mont., is 506 <t 
high and 50 ft. diameter at the top, the proportions bein: 
very unusual. It is built on the Custodis system, and is said 
to be both the tallest and largest chimney in the world. Next 
to it comes a Heinecke brick chimney 460 ft. high, but with a 
diameter of only 8 ft. at the top This chimney carries thr 
acid gases from smelters and is reported to show no de- 
terioration after 20 years’ service. 

Another exceptional brick chimney, which is large in 
diameter as well as in height, is that of the St. Joseph Lead 
Co., at Herculaneum, Mo This is 350 ft. high and 20 ft. diam- 
eter at the top. It has an octagonal base 40 ft. high and a 
circular shaft 310 ft. high The base contains two openings 
and is built of vitrified paving brick, laid in English bond 
The shaft is built of the Heine perforated interlocking radial 
brick, and the walls are laid up with alternate header and 


stretcher courses The chimney is reinforced by steel bands 
ixl, in., embedded in the brickwork, and spaced about 20 
ft. apart for the entire height Only the lower part of the 
interior is protected by a lining (40 ft. high), owing to the 


relatively low temperatures of the entering gases. Both the 
paving brick and the radial brick were hard-burned shale 
brick, having a compressive strength of over 5000 lb. per sq.in. 
and with a very low absorption They were tested for their 
acid-resisting qualities by immersion in 254, sulphuric-acid 
solution for 48 hr. and afterward by boiiing this solution 
continuously for 30 min. without removing the sample from 
the solution No effects of the acid on the brick were noted. 

The chimney was built to carry off the products of com- 
bustion and the fumes of a lead-smelter plant The gases 
have a temperature of about 200° F. and contain a high per- 
centage of sulphur, making it necessary to build the chimney 
of acid-proof materials. The bricks are laid in lime-cement 
mortar, on account of its strength, but as this mortar is 
decomposed in time under the influence of the acid in the 
gases, all the mortar joints liable to be attacked by the con- 
tact of the gases were made acid-proof. The interior joints 
for the entire height of the chimney and the exterior joints 
for 100 ft. down from the top were raked out to a depth of 
11%; in. and pointed up with a mortar made of raw benezet. 
The entire lining was laid with this mortar. The material 
is a very high grade of fireclay and is acid-proof; it con- 
tains about 36° alumina and 49% silica, with only a trace 
of lime, magnesia and iron oxide. The top of the chimney 
is covered with a heavy lead cap, extending 12 in. on the 
inside and outside, and for 100 ft. from the top the iron lad- 
der rungs are covered with %-in. of lead. Quite recently a 
brick chimney has been built at a blast-furnace plant, serv- 
ing the hot-blast stoves, which is said to be the first used 
for this particular purpose. At industrial plants there has 
been a tendency to use steel chimneys serving one or two 
boilers each, due to a certain prejudice against a single large 
central brick stack, but there is a much greater loss of heat 
through the steel stack, due to radiation and convection, 
unless there is the additional expense of a brick lining. 

BRICK FOR PAVING 

The use of brick for paving is a matter of great engineer- 
ing importance, and in the past 15 or 20 years the manufac- 
ture of paving brick has developed into a special industry. 
Engineering experimental and research or laboratory work 
has assisted largely in this development, in various ways: 
1, the investigation of clays and their properties; 2, the manu- 
facture of the brick, so as to secure a tough, hard and uni- 
form product; 3, the testing of the finished product; and 4, 
the proper methods of constructing the pavement. For many 
years, brick paving was confined mainly to the streets of 
towns and cities but it is now being applied extensively to 
the paving of country highways 


BRICK FOR BRIDGES AND DOCK WALLS 


At one time brick was extensively used for bridges an:l 
large arches, but this use has become practically obsolete in 
this country and is on the decline in other countries. How- 
ever, in some arch bridges of concrete construction brick is 
used as a facing, in order to produce an effective appearance 
and to form a durable surface finish. This has been done 
more extensively abroad, but one example in this country is 
the Sixth Ave. bridge in Des Moines, Iowa, which has a series 
of arches, with red-brick facing on the arches and piers. 

Another use of brick which is more common abroad than 
in this country is the facing of the walls of docks and piers. 
Concrete forms the mass of the wall, but this material is 
often liable to disintegration, particularly at the water line. 
It is also difficult to repair when worn or when the surface 
is broken by heavy blows or chafing. The brick used for this 
facing, in foreign work, are usually of a special character, 
much larger than ordinary brick, extremely hard, and fre- 
quently dark blue in color. At points on the Nova Scotia 
coast walls have been faced with vitrified brick. 
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rcumstances attendant on the break. The members 
the A. Jamieson, R. CG. R. 
Heckle. find that fhe conduit is in bad condition, 
that its design is inadequate, that 1 incident to 
enlargement the conduit, 
and that the plans for the canal enlargement do not as- 


board are J. S. Lea, and 
They 


of 
he work 


the adjacent canal damaged 


sure the security of the conduit. The report is printed 
welow (slightly abbreviated). 

Our account of the conduit break (Ene. News, Jan. 1, 
19d-b, p. it and 
(“aqueduct”) along whose north bank the conduit 
1907 to 1909, hy P. Mc- 
Govern, and immediately on its completion Quinlan & 
Robertson began work on enlargement of the canal to 


54) also dese ribed the condu 


Is 


located. The conduit was built 


such size as to allow of developing 2500 hp. hydraulic 


the canal_ 
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aqueduct. 
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there 
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at the 
the, pumping 
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to the river the 
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inspection along the aqueduct 
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part this water finds its way into the aqueduct through 2) 
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Original Aqueduct = —=n-—-— Excavation dene by Quinlan and Robertson orm Excavation done by Cook Construction Company 
First Enlargement -------- Second Enlargement and Retaining Walls 
Fig. 1.) Monrreart Agvepucr ENLARGEMENTS AND CONDUIT. COMPARATIVE SECTIONS AT STA. 122. 
before the city authorities decided to enlarge for stil] ‘**#t the Sreak cccurred, ang an inapection mace amor th 
; : \ . bias ae conduit was filled with water disclosed the fact that at several 
greater powel capacity to take care of street lighting in points along the bank water was leaking from the cond 
addition to pumping, Contract for this second enlarge- and finding its way into the aqueduct. 
ment was let to the Cook Construction Co., July 17, 1915. Between Sta. 69 and 120 there is a light crack along th 
mn laud | , ° . crown for a considerable part of the distance, but fon 
Phe second enlargement includes the construction of most part this crack is comparatively small An app 
retaining-walls Ol) both sides, wl reas the first enlarge- leak has been found in this section near Sta. 94, but the w 
nent was to be for sloping sides. Partly for this reason. was running out through gravel strata and was quite 
. aa? ) : indicating that the leakage is probably not endangeril 
he excavation in the second enlargement came much conduit at this point. 
closer to the conduit. As noted In our account Ol Jan. Between Sta 69 and 50, the conduit is cracked alo { 
1, a drag-line excavator operating on top of the bank, crown and in the invert, these cracks being open for the 
1 ) ] , : . part about % in., and by cutting into the concrete at ct 
ver ; maul 1 taking t the ani NXCAVE ; : ; ‘ : : : 
OVE the conduit, In taking out ( : 1 ( ( wWation points it was found that the reinforcing wires were lh 
caused al slip ot earth that exposed the sic ot the con- in the crown There are also some cracks at about the s} 
duit near the asvlum bridge at Verdun (Sta. 123 to 124, ing line of the arch \long this section it was found 
unti f) | { Bios TY the original fill over the conduit was only about 5 ft 
) fH FI ‘T A 1 ’ }Or-—T 87T ) CTE? . 
counting rom ower O1 Pumps ation end). : rere that, during the operations under the Quinlan & Rob: 
was some leakage from the side of the conduit. Several contract, excavated material from the aqueduct had be: 
days later, on Dee. 25, the lower half of the exposed posited along the bank over the conduit up to approxi 
ai + | r GO ft El. 45, making the fill about 15 ft. higher thaa the top 
side blew on raleneth of ¢ ae tee 
(ie ( out, for a length ¢ ) Cs conduit This fill is. however, not generally o+ ?r the 
Che imspection Was mad within the week following of the conduit, but south of it, thus producing an “nb 
the break. As the conduit has not been empty since loading A close examination would indicate tvat 
. . . , ae ‘racks were not of recent date 
! put mto service welnge the sole fine upplying Mon tion tin th -okb abet 00 ictal was-% 
a ] j ® ° } , . ; . 2 
treal with water there has bee n no prior Inspection. condition, showing no evidence of anything beyond occ: 
CONDITION OF CONDUIT fine cracks It was impossible to proceed further east 
The concrete was found to be of good qualitv and work- the inspection on account of the depth of water 
manship throughout ‘the entire length The conduit from the An inspection was made of the existing headgates 
intake end at river (Sta. 270+50) to Sta. 220 was found to be entrance of the aqueduct, and where the section has not 
practically free from cracks or other defects Along this part disturbed by either contracts Nos. 1 or 2. Tt was foun: 
of th conduit the depth of the overlying earth is only 6 the aqueduct had been provided with both headgates 
to 8 ft. entrance from the river and regulating gates further 
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both cases the gates were in very bad repair, and 
ess at the present time 
should be a means available at all times for con- 
flow of water in the aqueduct, we have urged 
Cook Construction Co. proceed at once with the con- 
of the coffer-dam at the entrance as covered by 
et, also that the necessary gates and sluices for 
the flow be included in the structure. 
EMERGENCY MEASURES 
night of Dec. 30, after completing the above inspec- 


inte rior of the conduit, we verbally made certain 





tions, as follows 
O a TET RI SIT OD 
ré A / 
Ts Xoctassmal™ 
a 
? 
tx Mews 


NortH Bank, Mon- 
Prorect CONDUIT 


EMERGENCY SUPPORT OF 


EAL AQUEDUCT CANAL, TO 


That riprap be placed against the toe of the slope along 
weakened sections in the vicinity of the break as rapidly 
ssible 

That, when the 
not be allowed to 
pt below that depth 
That the overload of 


conduit for a 


into the 
three-quarters 


was turned 
than 
if possible. 

earth 
considerable 


water conduit, it 


run more full 
from 


and 


be removed 


the top 
distance east west of 
{ That the overload on the section lying approximately 
ween Sta. 214 and 220 be also removed as soon as possible. 
That the excavation work on the north side of the 
duct be suspended, and that for the present no blasting 
be allowed in the sections the north 
1 verbal recommendations were confirmed 
written report 
which certain other 
including the 
the toe of the 
west of the 


side. 

and further 
“Eng. News,” Jan. 22, 
additional recommenda- 
construction of a rock-filled 
bank at the weakened 
support a fill in 
the original conditions of loading. 
the recommendations of the above 
was made by your Board with the Cook 
‘onstruction Co. to proceed immediately with the carrying out 
involved. The most important 
cing riprap the toe of the 
both sides of the between 
be followed at with 


rock on 
ese 
5, mphasized in a [see 
: 14, p. 215] in 
tions were made, 
mber crib 
tion both 


ndeavor to 


along 
and 
reproduce 
with 
arrangement 


seec- 


east break, to an 


In accordance re- 


port in 


the work measure, namely, 
the weakened 
break, Sta. 119 and 129, 
the construction of a rock-filled 
first, night and day shifts being em- 
of the 
Pearson as superintend- 


along slope at 
on 
once 
with 
Dorrance was placed in 
and 


was proceeded 


ployed. J. R 


1 the eitr 


charge work by 


is resident enginer, FE’. S. 
was being carried 
the conduit at both 
was being done. This work re- 
was found that had 
eonduit and under- 
the situation a 
were placed in sections under- 
out, 


hile the above-mentioned work 
ry difficult matter 
he steel pipe at the 
the utmost care, as it 
both the 
by leakage, which, of course, 
Blocks of concrete 
where the foundation 
were calked and afterward incased in 
draining through the conduit in both 
at other points on both sides 
that 


out, 
of securing ends 
break 


cavities 


eroded on sides of directly 


made very 
one 

t th the conduit 

the 


ete The 


was scoured and 


ks in side 
watel 
the 


troughs to 


and 
tne 


ons break 


toward 


rried in aqueduct, so no further 


could 
2 shows a 


occur. 
rock-filled e1 ib 


this 


through the 

idea of 
the 
removing the 
214 and 220, a 


cross-section 


e conduit, and gives a general work 


en the 


av, a 


well 
load 
wedge- 


work break was 
started 


between 


protection adjacent to 
force 
top of the 


being taken off to an elevation of approximately 


was excessive 


conduit Sta 


| section 
removing about half the load over the crown It was 
ed advisable to do this work entirely by hand labor, 
nt of the danger of using machinery adjacent to this 
section. 
is time it was thought advisable by your Board, and 
he approval of John R. Freeman, to lay a pipe connect- 


work 
our opinion this precaution 
break in the 


Lachine Canal with the present pump-well; this 
t once proceeded with In 


fied by the possibility of another conduit 


might expose the city to the danger of a conflagra- 
We believe, however, that this should not interfere in 
iv with measures being taken as soon as possible for 
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furnishing the city with an alternative supply of pure water, 


and that water from the Lachine Canal should not be turned 
into the city mains except as a last resort. 

DESIGN AND REINFORCEMENT OF THE CONDUIT 

Fig. 3 shows a cross-section of the conduit used in soft 
soil. The dotted line below the springing line of the arch 
shows the form used in firm soil or rock. In both the latter 
cases, the reinforcement was to be omitted below point 
12 in. below the springing line In firm soil, the earth was to 
be excavated to the neat line of the bottom and the side walls 
In rock, any excess excavation was to be filled with lean 
concrete composed of 1 part of cement, 3 parts of sand and 
8 parts of 3-in. broken stone 

Article 18 of the specifications covers the character and 
location of the reinforcement It reads as follows: 

18 The reinforcing material of the conduit shall consist 
of expanded steel No. 6 with 6-in. mesh, or of other reinforc- 


ing metal which shall be known to have an equal degree of 
resistance. In the case of tenderers wishing to substitute a 
different material than No. 6 expanded steel with 6-in. mesh, 
they will have to clearly specify the nature and weight of the 
reinforcing material they propose to make use of The rein- 
forcing metal shall be set at about 3 in. from the interior 


surface of the conduit, and each sheet of metal shall be lapped 
over the adjoining one, to the width of one mesh to form a 
continuity of joints, but only in the crown of the conduit 
Shall the adjoining sheets of metal be attached together with 
wire. 
As will be noted in 
tuted for the expanded 
With regard to the 
formation which we 
depth of fill 
Engineering 


Fig. 3, Clinton wire cloth 
metal specified. 
design of the 
have obtained 
the 


practice in 


: was substi- 
conduit: 
from the 
would be 


concrete 


in- 
maxi- 


From the 
city, the 
approximately 
conduit ex- 
the sections of eoncrete and 
While there ex- 
possibly lighter, types of similar struc- 
we consider the concrete sections employed 
are lighter than 


num 
25 ft. 
hibits a considerable variation in 
the percentage of reinforcement 
amples of as light, or 
tures in existence, 
in the Montreal conduit 
safe engineering practice We feel, moreover, 
centage of steel and the position in which it is 
not constitute an adequate reinforcement 
stresses to which the structure is subjected. 


ovel crown 


design 


used. are 


by 
per- 
placed 
against the 
The above state- 


warranted 
that the 


are 


used 


does 


ments are particularly pertinent having regard to the fact 
that this conduit represented the only water-supply line to 
the city. 

The weight per square foot of the reinforcement called 


for in the specifications is not stated therein, and, as expanded 
steel of this particular class is not now commonly manufac- 
tured, we have not able to definitely the 
tive weights of the fabric with that actually 
used. So far as our information however, it appears to 
us that the reinforcement used does not represent an adequate 
equivalent for the expanded steel referred to in Art. 18. 


been compare rela- 


steel specified 


Lzoes, 


So far as our inspection of the conduit enables us to re- 
port on the matter, we consider that the concrete is of good 
quality, and that in general the work has been well executed. 


Clinton wire 
fabric. N° 7and 


1:2:5 Concrete: 
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Fic. TypIcaAL SECTION OF MONTREAL CoNnpbvIrT. 
(Dorrep LINE BELOW SprinG or Arcu Is For 
Rock AND Firm Earrn) 

The soil through which the aqueduct is being excavated 
and in which the conduit is embedded for the greater part of 
its length, is largely composed of boulder clay or rock pow- 
der. When comparatively dry, or well drained, it will stand 
in a bank with practically vertical face, but when fully satur- 
ated with water tends to flow to a horizontal surface, and is 





easily eroded and transported by latter 


con- 


This 
the 
excavation 
under tends to 
bank into the adjacent 
aqueduct, the Which is about 5 ft. than the 
invert. This water erodes and transports the soil surrounding 
the conduit, lateral 


serious source of danger, so long as the 


running water. 


property has a very direct bearing on the 
duit, in view of the 
Water leaking 


find an outlet 


safety of 
proximity of 
from the 
through the 
bottom of 


the aqueduct 
conduit pressure 
intervening 
lowe! 
removing its 


support, 


and the leaks are a 
iqueduct remains un- 
watered. 

The practical way to stop these leaks, in 
filling the 
only be 


only our opinion, 


is by from the 


unwatering the 


cracks interior. This, 


conduit U 


how ever, can 


done by nder existing con- 


ditions, however, this latter cannot be done within a reason- 
able time owing to the fact that there is only one 12-in. pipe 
through which the conduit can be drained The suction pipes 


of the pumps at the 
low by feet 
would 


pumping station do not extend sufficiently 
to permit the 
therefore 


several 


We 


being 


that 


conduit unwatered by 


pumping. recommend the installa- 


tion of a new suction well or gallery, at least 6 ft. lower than 
the existing one, should be immediately constructed, and the 
suctiecns correspondingly lowered This arrangement would 
permit the conduit to be quickly unwatered, and the work 
of interior repair proceeded with during short periods, and 
would also permit the conduit being run partially full ef 
water, 
THE CANAL RETAINING-WALLS 

Referring to the contract of the Cook Construction Co. for 
the widening and deepening of the aqueduct, we find that the 
contractor is required to construct reinforced-concrete retain- 
ing-walls along both sides of the aqueduct in the earth sec- 


tion, and plain concrete retaining-walls in the rock section. 

While the contractor is, in his contract, called upon to use 
extreme care ahd diligence in his work in order not to en- 
danger in any way the water-supply conduit, and is partic- 
ularly cautioned regarding the sections between Sta. 10 and 
14, and from 8&0 to 8&5, we do not find that there is any par- 
ticular provision made by which the contractor is obliged to 


follow up his earth excavation immediately with the construc- 


tion of the retaining walls. Moreover, the contract provides 
that the contractor construct test sections of the wall when 
ordered by the engineer and before proceeding with the gen- 
eral construction. This would seem to indicate that the city 
engineers did not expect the contractor to follow up his earth 
excavation very closely with the retaining-walls. It also 
seems to indicate that the city engineers themselves were not 


quite satisfied that the wall as designed was_ sufficiently 
strong for the purpose intended. 

It is obvious from what has already occurred and from 
the present conditions of the north bank in the earth sec- 
tion, that unless the wall construction followed the excava- 
tion very closely, the conduit would be greatly endangered, 
as there are points east of where the break occurred whet 
the plans show that the excavation was to be carried much 
closer to the conduit than at points already excavated. 

As one of our recommendations, made immediately after 
our first inspection of the conduit, and confirmed in our in- 
terim report, was to the effect that all work on the north side 
of the aqueduct should be suspended by the contractor for 
the time being, we have felt obliged in preparing this report 
to make an analysis of the design of the reinforced-concrete 


shall be 
our analysis we have found 
not be stable for the loads which we be- 
would have to 
this 


the Cook provides 


section From 


retaining-wall which contract 
built in the earth 
that the wall 
lieve it prudent to 

Another 


would 
sustain. 
that the 


assume it 


apparent weakness in design is 


bottom of the concrete base is only 1 ft. 9 in. below the bot- 
tom of the canal. If the structure were left exposed during 
construction in the wintér time, or if, at a later period, the 
canal should be emptied of water in the winter time, there 


would, we believe, be great danger of frost penetrating under 


the base, causing serious damage to the wall 
From a review of the features which have been described 


in this report, we have arrived at the following conclusions: 

1. That the plans and specifications of the conduit did not 
call for sufficient the steel properly 
placed in the concrete section, to provide a sufficient factor 
of safety, especially in view of the fact that the conduit would 
be the only means of supplying the city with water during the 


of the aqueduct. 


reinforcement, nor is 


enlargement 


2 That in the construction of the conduit the quality of 
the concrete and the workmanship generally were good, but 
that the weight and strength of the steel reinforcement was 


much less than called for by the specifications submitted to 
us. 

8. That the insecurity of the conduit was greatly increased 
by the proximity of the excavation carrying out 
Enlargement No. 2. 


involved in 
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1. That the method of performing the work by me 
a heavy drag-line excavator top of the 
above the conduit imposing a heavy vibrating load 
rently with the removal of the earth which provided 
support to the conduit further endangered the structu; 

5. That the leakage of water from the conduit is 


traveling on 


al 
tional source of danger at points where the conduit is | 
in easily eroded and the excavation carried suffi 
close to permit the water finding an outlet into the aq 
6. That the failure of the conduit was due to the pl 
ity of the excavation, to the methods employed in the 


soil, 


tion of the work, and to the inherent weakness of th 
duit itself 

‘. That the conduit, as a permanent means of sup 
Water to the city, is not now to be depended upon. 

S That it would be unsafe to proceed with any { 


excavation in 
duct 


the earth section on 
with the conduit 


the north side of the 


in its present condition and whils 
Is no other water-supply available. 
#. "That it is unsafe to do any blasting in the rock 


on the north side of the aqueduct 
10. That it is unsafe to allow the traveling excavat 
locomotives or other 


moved at 


Similar 
point 


any heavy machinery 


operated on or the top of th: 


duit. 


any over 


11 That the reinforced-concrete retaining-wall as 
signed by the city and to be built by the Cook Construct 
Co. along the banks of the aqueduct in the earth sections 


the purposes 


designed, a safe 
intended. 
12 That a 


make it 


not, as 


structure to build for 


revision of the design of 


will greatly 


this wall, in orde; 
safe, increase the cost of the project 
RECOMMENDATIONS 
With facts as a 
lowing recommendations: 
1. That before further 
the north side of the 


the above basis, we beg to make the fol- 


any work is proceeded 


aqueduct, an 


with 


least on investigation 


made by a commission of engineers into the entire aqueduct 
scheme, which will include revised estimates of the cost 
construction, and the quantity and cost of the power dev 


oped. 


2. That the city at the earliest date possible make 


rangements for providing a new and independent water-su| 
ply of a suitable character, so located that it cannot be 
fected by any further accident which might happen to th 


present conduit. 
3. That a permanent 
the 


sluices 


coffer-dam or intake be at 
entrance to the aqueduct including 
that may be required, so that the 


once co! 


structed at prope 


flow 


gates or 


water into the aqueduct may be at all times under control 
$. That until another suitable water-supply has been pro 
vided the present one should be Kept continuously under ot 


the present leaks become serious 
measures may be taken. 

suction of the pumps at the 
at least 6 ft. as sOon as possible so tl 


quickly emptied 


that in 
prompt remedial 

5. That the 
station be lowered by 
the conduit run partly full or may be 


servation so case 


pipes pumping 


may be 


x 


Automatic Sprinklers for Fire- 
Protection on Ships 


A certain amount of attention has been given in recen! 
years to the problem of applying to ships the same pri 
ciples of fire-protection that have been found effect 
in reducing the fire loss in factory buildings. Severed 
ships are now equipped with sprinklers, but in the larg 
total of shipping they are only rare exceptional cases 
Generally speaking, ship owners and others interest: 
shipping regard the idea of installing sprinkiers as 1 
mote and radical. 

A few months ago, C. H. Phinney, of the Inspectio 
Department of the Associated Factory Mutual Fire bh 
surance Cos., Boston, presented a brief on the sub}: 
fire prevention and fire-protection on ships to the U. > 
Commissioner of Navigation as a preliminary to the 
This brief «is- 
cussed such matters as steel construction, eliminatio ) 0! 
wood in trim and other minor elements, subdivisio: 0! 


ternational Conference on Safety at Sea. 


space to restrict fires, the reduction of fire hazard {0m 
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- and electric equipment, ete., and laid strong em- 
on the matter of sprinkler installation. The fol- 
passages dealing with sprinkler equipment are 


nt. 

matic sprinklers have now become so common on 

that description is unnecessary. Not only are they 
nearly all mills, factories and warehouses, but in 


nds of large stores, halls, theaters, ete., throughout the 
Soon they will be compulsory in cities. 
believe there is no reason why they cannot be adopted 
protection of ships at sea. That the adoption of this 
tion in ships would immeasurably reduce the fire hazard 
t be doubted. The question is, does this danger justify 
iding of this apparatus to the fire-protecting equipment at 
of large passenger vessels? To my mind, there is but 
inswer—Where the decks and upper works are wood, 
ie sprinklers evevywhere. Even in all-steel vessels I 
d advocate their introduction over such compartments 
ave specially hazardous occupancy. 

In installing a sprinkler system in a ship the heads would 
be spaced about 10 ft. apart, each head protecting about 100 
sq.ft The cost of this protection would probably average 
bout $4 per head, not including pumps. In our practice it 
sts less than $3, but I am assuming that owing to special 

nd broken construction it might cost more On shipboard. 


Shortly after this brief was written there occurred the 
fires on the “Imperator” and on the “Volturno.” The 
following additional remarks by Capt. Phinney bear on 
these two instances. 

Referring to the “Imperator” fire, he says: 

Every incident connected with this fire, as reported by the 
indicated that had sprinkler protection been provided 
would probably have been no fire to speak of, no smoke 
panic, and but very little loss on ship’s cargo. 
This fire started far down in the bottom of the ship, a locality 
that was very difficult to reach with hose streams, especially 
on account of the dense smoke that prevailed, and would 
] quietly handled in the very beginning by two or 


press, 
there 
to produce a 


have been 
heads opening, and it is doubtful if hose streams would 
needed at all. 


three 


have been 


The “Volturno’””’ disaster is discussed as follows: 
Had the fire en the “Volturne” 
evidence that any 
because the position of the 
chart after all the reports were collected 
showed that it would have been impossible for them to have 
seen the burning ship and that all would have been over be- 


occurred a few years ago 
aid would have reached them 
nearest vessel as plotted 


there is no 
in time, 


d¢ on the wireless 


fore any vessel in the ordinary course of events would have 
nt seen the smoke from the burning ship. I believe that had 
the construction been entirely of steel, with sufficient com- 


partments, ane above «all had sprinkler protection been sup- 
ns plied, the ship would be afloat today. 

Whether the fire started from a cigarette or match thrown 
steerage passenger, or whether it started from 
explosion, or from spontaneous combustion, the automatic 


protection would have taken care of the fire, or, at 


side by a 


sprinkler 


east, have held it in check until other means could have 
3 o been used to extinguish it. It would not have traveled 
through the whole ship, and, even if not completely ex- 
tinguished, the vessel could have continued to her destination. 


Supplementing the argument made in his letter, Capt. 
uney secured a list of steamers equipped with Grin- 
uell sprinklers. This list includes ten ships, as fol- 
ows: “Alabama,” “Western States,” and “Detroit the 
rt Third’ running on the Great Lakes ; “Commonwealth.” 
es “Pivmouth,” “Pequannock,” * Massachusetts,” and “Bun- 
Hill’ in the New England service of the Metropoli- 
r t Steamship Line and the New England Navigation 
Co.: Steam yacht “Cassandra,” New York, owned by R. 

\. Rainey; and steamer “Fort Sutton,” San Francisco. 


2 


lexible Rail Joint for Steame- 
Shovel Tracks 


e track on which steam shovels operate needs consid- 
« flexibility to adapt itself to the irregular surface 
which it is laid. The track is in short sections, 
y spliced in the usual way, but the splices do not 
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allow for longitudinal bending in a horizontal plane. 
If the splice joints are bolted tight they do not allow for 
lateral movement, and there is likely to be breakage or 
distortion, but if the bolts are left loose enough to allow 
lateral play, the track may be insecure and lead to derail- 
ment, especially as the joint may be covered with mud 
or water. 





STEAM-SHOVEL TRACKS; 


RatL-JOINT 
PANAMA CANAL 


FLEXIBLE FOR 


A special rail joint for this particular service has been 
used for several months on the Panama Canal, and after 
satisfactory results with the first lot, a sufficient number 
was ordered to equip ten steam shovels, each shovel track 
(in 6-ft. lengths) having 22 joints. The device is shown 
in the accompanying cut and it will be seen that it con- 
sists of two steel castings, bolted to and projecting be- 
yond the rail ends. One casting A is of H-section, the 
end of the web of the rail entering one of the recesses, 
while the other receives the end of the casting B, bolted to 
the other rail. 

Each casting is secured to its rail by a single bolt, 
while a third bolt C, through the engaging portions of the 
castings, forms a pivot allowing for longitudinal flexi- 
bility. The outer or projecting ends of the H-casting are 
curved laterally, as shown, thus allowing for lateral flexi- 
bility. In case this lateral movement should be undesir- 
able at any time, however, it may be prevented by driv- 
ing spikes in the slots D, provided for the purpose. 

This joint is the invention of Peter J. Thull, of Cule- 
bra, Panama Canal Zone, who was a steam-shovel oper- 
ator on the canal. Our information is taken from the 
Canal Record. 

x 

A Dry-Mixing Machine has been designed specially to 
meet the requirements of glass works, but is adapted for other 
plants where fine materials are to be mixed dry. The mixer 
is of the horizontal-drum type, with or without internal 
blades, according to the service for which it is required. The 
revolving drum is entirely inclosed within a dust-proof steel 
housing, which serves also as the hopper into which the drum 
discharges the mixed material. The spout delivers into 
the center of the drum, the shaft passing through this spout. 
The discharge gates are operated through a sleeve mounted on 
the shaft at the opposite the feed spout. The drum is 
operating continuously, being charged and discharged with- 
out stopping. At one glass plant a portable mixer is used, the 
mixer being mounted upon a truck and traveling with its own 
power under the various overhead bins, from which it is 
charged through gates. The mixer is supported upon a scale 
platform, the scale beams being set for the required propor- 
tions. The car is run under the first bin, and the material 
drawn into the drum till the first bcam Then the car 
moves ahead and takes from the second bin, and so on. When 
the entire charge is secured, the drum starts to revolve and 
the car is run to the furnace hopper, into which the mixed 
charge is delivered. This mixer is built by the Stephens- 
Adamson Mfg. Co., of Aurora, III. 


feed 


side 


rises. 
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imneer’s Plame Departments: A, General; B, New York Of 
Local Office; D, City; EK, Water Co.; F, Lightin 
G, ‘Telephone Co.; Hl, Disposal Co.; 1, Railroad. 
By Russevn IL. Pecx® These divisions and departments can be varied 


A Borough Eng 


Filing System 


*Borough Engineer Palmerton Penn form to almost any kind ot oftice according To lo; 


liti , : sobus have wnaelven 
Most engineers and contractors have to keep plans @!tlons, As to the actual numbers themselv: 


covering various types of work and have some difficulty plans, they will be numbered consecut ively as th 


in finding a serviceable method of not only finding their drawn or come in, Each division has all its plans 
plans immediately but also keeping track of where they respective thousands, and thus allows for a_ thy 


ey when they are borrowed, and at what time they are Plans. It is further divided into ten subdivisions 
returned. The writer had this same difliculty, but after @!lowing for one hundred plans, which can be fu 


some puzzling hit upon the followine system, which im subdivided as needed. 


two years’ use has been very eflicient, as plans and mat- Innexine. tHe Deawixas 


ter contained in plans can always be found at once and 


when they are borrowed they are very easily traced. NUMERICAL [NDEX—An ordinary numerical car 
dex is used. Blank tab cards can be ordered an 


FiLiInG THE PLANS 


is elastic. as it can be made up in any finish which the the numerical index is shown in Fig. 1 The back 


purse permits, and the rest of thi system Is applicable card is ruled for a record of the movements of thi 


6101 












SUBJECT: -BUTLDINGS - CITy 





4 Fill, Building Hous | @/0] 


TITLE :-oITY HALI Oy Ly na, MOAB 7 Y 5603 
FOREIGN NGFor plans billy, - Bau thay hinta of | WOl 
from outside) 7 : j 


> vc Fim dh Plasua ’ | 2/0/ 
pare Jan 7 191 seats: }/4'nitt "wales Wha. Fusnpe. Ma.*)-Melaile | $316 
DATE Jan 5 1914 Revised Jan 16 1°14 / 

-REc'D:-- (For outsido drawinrs) 


eo + n ine 
copies: tracin 
orisinal 


SBlue Prints 


(Sayfrcok Cond unde | 
ty phabrtical du dese) 
(er Grd any mar without Spe uniter ) | 


REMARKS See Shelf 610] 





| 


whether the plans be flat or rolled. The plans are rolled ing; there are columns for date out, number of 


and kept on shelves 5 to 6 ft. wide, 314 ft. deep, spaced — consignee, return date. and remarks, so that on 


about 6 in. apart vertically. Ordinary string tags of covers an entire transaction. 


convenient size are attached to a folded corner of the ALPHABETICAL INDEX—This is made with the 


plans by means of an O. Wk. clip, th 


sides, as they tend to twist. ona card. Having found the name of the plan d 
by means of the alphabetical index, enter the nun 
Index with its number, and the proper details \ 
Drawings are numbered according to Divisions, De- found on the numbered ecard and its location at t! 


NUMBERING DRAWINGS 


partments and numbers in the order mentioned. Thus; tom. In case the plan is not in its place the back © 


6-D-6101 would be drawing number 6101 pertaining to card will show where it was sent last. 


a building belonging to the eitv. Or, 5-E-5101 would be The alphabetical index permits of any degree o} 


numbers put on as the index enlarges. The most 
This is just an Inexpensive method of filing plans but venient card size is 4x6 in. A sample of the card used 






ORAWING 


| - | T L E NUMBERS 


e tag hanging over the © size cards as the numerical index. Every plan is 
edge of the shelf. Tags should be numbered on both in every possible way. Each item requires only on 


Mi 


a water main drawing No. 5101 belonging to the City indexing. For instance, if John Stone, John Jom 


Water Co. An example of a list of divisions and depart- Tom Smith all have tracts of land shown on tl 


ments to which these numbers refer might be as fol- plan the index should show the proper plan on 

lows: all appear under Jones, Smith, and Stone, all re! 
Divisions: 1, Properties: 2, Railroads; 3, Sewers; to the same plan number. A sample card is show! 

{. Drains: 5, Water: 6, Buildings: 7, Streets and Side- with, Fie. 2. 

walks: 8, Telephones: 9, Electric Light; 10, Miscellan- Any criticisms or suggestions for improvement 


eous., system will be welcomed. 
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By Everert SRYAN® 


eternal question with engineer and contractor 


se “What will it cost?” 
ollected from one’s own past experience ; 


answer lies in 
still it 
sing | ow widely one must search to find any con- 
executed under a really compre- 


The surest 


Is 


Zeca 


tion work being 


t 


. cost svstem Division Rate 
SIVE yst ° a 3 ; per S M T W T F S Total Totals 
mat cost-keeping system used by FE. Beard, con- Day Days Amount Labor 
iv, Modesto, Calif., is original and efficient. It is STEAM-SHOVEL EXCAVATION ACCOUNT (Cont'd) 
esult of several years’ experiment, selection and dis- | $1343 12 
% » ) ’ay Roll For'd 
It accomplishes a twofold purpose. li supplies 4. Machine mucking 
. ‘ . : . A. Operation 
et; a recor » COS » Varlous oper: ns at- 
tail a record ol thy cost of the various operati ; Cad... ames ss id od Oe 
ed to each piece of work. Data thus obtained are 2. Craneman 5.12051 1113121 «6 93.38 
aes : 3. Fireman S468 $2 F Ek B20 22.68 
in ftuture estimates, and at the same time supply 4. Pitmen >50 0° 4 4e 5 5 5 8B Wb 66.25 
1] iI : | , . f ae ti s 5. Shovel rental. 15.00 0° 1 1 #1 #4 1 1 6 0 00 
excellent detail, and right up to date, information a Regs aspect 
progress ot each contract, and the cost ol all oper- 1. Fuel oil 15.75 drums @ $4.00 63.00 
: : ‘ ; , | 2. Car oil 5.0) gal (a 25e 1.25 
< involved, thus making possible a study of men an 2 Waste :O tb @ 12. 
ods and changes in plans if the work is not pro C. Repairs and extra 
. A 1 Blacksmith 1 OO l oo 35 7.20 . 
essing satisfactorily. 2. Mcchanic 50 11 > 7 00 
. . ; . : . . o , B.S. coal 05 ton @ $26 25 a 
The means of accomplishing these ends is through a 5 Shadathnes chai 243 36 179.70 
<ystem of weekly reports. The execution of the work in- — 5. Transportation 
| ; : : ; A ae \. Actual transp.—operation 
ed is T eC of the engineering depart 
ti unde! the direction of th engineering le} 5. Siekhee 4.0 awe: Sk ee. tae dete ; 
nt. The head of that department assists In preparing 2. Conductor... 2.750°2 2 2 2 2 2 12 33.00 7: 
; ; ; , ; 3. Car dumpers. 2.50 0° 65 7 76° 7 7 41 102.50 
stimates fer bids and in planning plant layouts, ete. He 1. Dinkey rent.. 5.00 0° 2 2 2 2 2 2 12. 60.00 
. eye . . 2 : } 5. Car rent 75 OF 18 18 20 20 19 17 112 S400 ‘ 
- eretore familiar W ith all details ol the contract be- 6. Track rent aac 8: 2 3. Ry 6 15.00 { 
} 1: : . 7. Coal 7.14 tons @ $14.25 1OL.75 
ve the actual work starts, and while the estimate is 8. Engine oil 20 gal. @ 25e ED 
= fresh in mind strikes off a form or outline and forwards B. Maintenance 
. a 1. Track foreman 3.00 0° 1 1 1°21 =21 «O08 5! 5.50 
to the timekeeper by which the latter may group all cia Sewe at aeas 2s oe 
| expense items as he reports them in the weekly report. 3. Blacksmith 8 7h 2 3.0 ato 30 
; ‘ a $1798.12 
This form shows to what account each expense item Pay roll for'd j 
| credit should be charged. It is an analysis of the WEEKLY COST SHEET 
1 work to be carried out by the contractor and isolates each (Original size, 5x8 in.) 
ndividual operation involved. Thus for example, a re- Contract No. 9 Week ending July 12, 1913 ; 
| 4 , ; 1. Account Steam-shovel excavation ’ 
cent contract comprised work under three main headings: 22.855... Cubic yards progress to date i 
| . : , ; $11,252.40 Total expense to date 
| (1) Steam Shovel Excavation of Shale Rock $0. 492 Cost per cubic yard to date 
; - = , $0312 Cost per cubic yz is w 
(2) Hand Excavation of Hard Basaltic Rock oat per cunte yard this week 
] 7 . : aaa a ; 2. Account Drilling for steam-shovel excavation 
(3) Tyvdraulic Excavation of Thin Top” Layer of ee an Frogrese to date 
| . . $1671.35 rotal expense to date 
Gravelly ¢ lav. $0071 lin.ft Cost to date 
1" ‘ . 4] : li f $0 . 067, lin-ft Cost this week 
he y : ir eae we : ds os ras Pan 
vo W ™ Be une , r eaen ol t ™ an leading Was ul 3. Account Blasting for steam-shovel excavation 
| ther subdivided into the various logical parts represent- 25,940.0 Cubic yards progress to date 
Ss ra a : $1305.99 Total expense to date 
ne the more elementary operations. The value of a $0.050 Cost per cubic yard to date 
. ; : ; $0. 046 Cost per cubic yard this week 
cnowledge of these components is shown by the manner 4 account. Trestle erection 
* yreparing » hi for » ote; S 1} exeavation iol 43.3 M. ft. bm Progress to date 
of preparing the bid for the steam-shovel ¢ xcavation job. $1526.00. ‘Vaul cenan te date 
lhe total cost of this work was found by adding the costs $35.25 M. ft. b.m Cost to date 
3 : . . Completed Cost this week 
or the following minor operations : 5. Account 
a, ‘ as Cubic yards progress to date 
t Plant De livery Total expense to date 
E Cost per cubic yard to date 
F Engineer for T. K. Beard, contractor, Modesto, Calif Cost per cubic yard this week 
SHEET FROM THE GENERAL COST BOOK MADE UP FROM WEEKLY REPORT OF CONTRACT SUPERINTENDENTS 
Small upper figures in columns denote costs per cubic yvard 
(Original size of book, 12x24 in.) 
STEAM-SHOVEL EXCAVATION COST SHErt 
Description of work—Canal excavation, 18 ft. base, { on slopes, 70° earth, 30% loose rock Work for—Gordon Land Co., by contract No. 9 
Week Break- Zs 
ending Cu Plant Superin- ing Machine Trans- Dump Trestle Mise Totals 
1913 Sta. to sta yd delivery tendence ground mucking _ port expense expense Remarks 3 
May 24 173.12 173.12 
May 31 362.35 362.35 
June 7 495.13 47 67.37 136.10 *346.17 1091.90 
120 O7S 200 267 170 111 1361 #593 2990 
June 14 2164+50—217 +20 563 67.20 43.86 162.60 149.71 95.60 62.77 767.47 *333.28 1,682.49 *Establishing camp and water supply 
Sept 6 596.15 2.70 14.70 13.18 *115.76 752.49 *Camp demolition 
17 Sept 13 392.67 392.67 4 
IS Sept. 20 225.45 225.45 q 
g 55,348°2399.73 844.28 5613.33 4956 28 5369.81 1033.36 1684.18 913.50 22,814.47 Grand totals 
043 O15 101 090 097 019 031 017 413 Cost per cu.yd 
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2%. Superintendence 
3. Breaking Ground 
tk. = Machine Mucking 
5. ‘Transportation of Muck 
6. Dump Expense 
7 Trestle Erection 
WEEKLY REPORT OF LABOR 


(Original size of sheet, S)x14) 


Week ending July 12, 1913 Camp No. 12 


DOG 







s. Riprapping Sides of Embankment Made with 
Shovel Muck 

9. Deepening Tin. the Canal from Whose Sides 
Shovel Was Excavating. 

10. Miscellaneous Expense. 

This subdivision is very different from the conven- 


tional analysis of costs whose subdivisions are * Labor, 
Machine Rental, Fuel, ete.” The present method makes 
each of the elementary operations involved an account 
by itself, and the data for it are complete. It would be 
difficult to steam-shovel 

dissimilar that the data from some of the divisions of one 
In very 


Imagine two pieces of work so 
could not be used in estimating upon the other. 
hard rock the cost for “breaking ground” will run high, 
and in all probability the cost of other operations will 
increase slightly, due to the decreased yardage excavated 
per shift. But a small experience should teach anyone 
quickly the possible yardage for any particular size shovel 


in the various classes of material, if the shovel is free to 


work out its capacity without being limited by other 


operations involved. 

In regard to “Riprapping” and “Deepening Canal”: 
the former covers the expense involved in riprapping with 
the larger rock from the shovel muck, the slopes of the 
fill into which the muck was wasted; the latter covers a 
portion of the expense involved in lowering some 12 to 
18 in. the old bottom of the canal from the side bank 
of which the shovel was excavating. This material had to 
be drilled, blasted, and finally mucked by the shovel, and 
all these operations were properly charged to the ordin- 
ary operations of “breaking ground” and “machine muck- 
ing.” But about one-half the total of this bottom yard- 
age had to be hand mucked and piled up on the center 
line of the old canal section to allow the passage of trains 
and to act as a wall in preventing slides from covering 
the track when the bank was blasted. 
ing was unusual and in no way productive of progress ; 


This hand muck- 


it was therefore deemed advisable to create a subdivision 
for it, which would make it possible to always eliminate 
that expense from the data in figuring new work. 

That idea is the 
analysis and subdivision of costs, Le., 


characteristic of whole scheme of 
to so separate and 
distinguish each minor operation involved in a piece of 
the data 
infrequently 


work, dirt 


work as to make upon it complete. 


finds a 


Kveryone 


knows how second piece of 
rock 
which is exactly like an earlier job. This argument is 
often used against the keeping of cost data at all. But 
with records segregated as outlined above, there need be 
One 


or three (or more) previous contracts and pick from each 


one 


work, concreting, or even bridge work 


no serious handicap in estimating. can go to two 


rock work, dirt work, concreting, or even bridge work 
For instance, data on minor operations, such as drilling, 
shooting or transportation, might be borrowed from the 
steam-shovel records and applied to work as 
as car and trap or team work. 

But the scheme of subdivision does not stop at naming 
and making complete the data for the various minor 
operations. These are again subdivided into more ele- 
mentary operations where such subdivisions may seem 


useful. Thus the subdivision of the main minor oper- 


ations above named would give the total cost and the 
cost per cubic yard of erecting the trestle from which 
the steam-shovel muck was deposited in the fill. But 


this would be of little value in checking up the efficiency 
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of the carpenter force in erecting the trestle or in 
mating the cost of another trestle. To be 
records must show cost 
measure of lumber 


useful © he 
in terms of thousand feet be yd 
Trestle erection eX] se 
items are therefore kept in a separate account bes 


placed. 


being included in the steam-shovel excavation account 
and the following subdivision of items made: 


bs Trestle Erection 


(A) Mucking for Foundations 
(B) Carpentry 
(C) Materials 


and the account shows costs in terms of thousand feet 
board measure placed. 

Similarly in the matter of drilling, it is not sutlicient 
to know costs in terms of cubic yards drilled as would be 
One foot 
of hole may break a fraction of a cubic yard or 


shown in the steam-shovel excavation account. 
Many 
cubic yards and drilling costs vary as the length of the 
hole drilled. To be useful, therefore, drilling records 
must be in terms of lineal feet of hole drilled and, aecord- 
ingly, a separate individual account is run for drilling 
outside the 
its own subdivisions and showing costs in terms of lineal 
feet of hole. 

Also in many other operations, e.g., “Transportation,” 


steam-shovel excavation account—one with 


the policy is pursued of encouraging the grouping ot 
items on the report. Transportation is divided 
operation expense and maintenance expense. No addition- 
al effort attaches to making such segregations and it ac- 
complishes the twofold purpose of teaching the timekeeper 
to scrutinize and classify each item of expense closely, and 


Into 


makes the report read so plainly of the work as it pro- 
gresses that frequent trips to the ground itself for in- 
formation are unnecessary. 

Besides the various income accounts there will always 
be connected with a piece of work certain non-income 
accounts, by which are meant accounts taking care ot 
expense items which are not directly productive of prog- 
The following four non-income accounts are gen- 
erally absolutely necessary. 

(1) A Witchen Account, to which is charged the cook 
and his helpers’ expense and the supplies, and 
should balance by credits from meals furnished. 

(2) 


ress. 


Whit I) 


A Stock Account, to which is charged corral: 
boss, hay, grain, shoeing and other stock expense. 2nd 
which should balance by credits from stock rental. 
(3) A General Hauling Account, to which is charged 
the hauling of Commissary and camp supplies and_ stock 
supplies, €.2., steel, 


cement, lumber, and = which 


should balance by credits from proper additional charges 


Cte. 


made for the materials when actually used. 
(4) A Camp Equipment Account, to which is charged 
the expense of erecting and maintaining the camp, its 
water supply, ete., and which must remain unbalance 
unless credited at the end of the job with the accomn 
dation of the maximum number of men cared for by 
or unless prorated and charged by transfer to the mis 
cellaneous expense item of the Various income accounts 
Experience has taught so far that it is best not to : 
tempt to make complete reports of the non-income 
counts on the weekly reports but to insist on the time- 
keeper running separate accounts for each at the ca 
It is not desired to confuse the weekly reports, which 
mere summaries, with a mass of commissary detail. 
cordingly, for the non-income accounts only the. sti 


, 
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of labor expense are included; and in the matter 
income accounts, while the materials expense is 
cluded, only the labor expense is extended forward 
ie totals column. This makes it possible to cheek 
monthly pay roll by merely adding up the exten- 
made for labor into the totals columns of the weekly 
h contract superintendent is supplied with the 
sary engineering assistance to set grade and align- 
stakes, assist in plant layouts, and to report weekly 
ress for all departments of the work. ‘This prog- 
is incorporated in the weekly report before mailing 
e central office. 
\1 the central office these camp weeklies pass first 
ugh the hands of the chief engineer for a cursory ex- 
nation to determine if proper classifications have 
observed and to note any queries or remarks, for 
estions concerning charges and credits often arise. 


; They are then turned over to a clerk who works them 
: and enters them into the “cost book.’ In this “cost 
: hook” there is a separate sheet for each account, and it is 


so ruled that the data of each week are placed on a sep- 
arate line, with the figures for date, report number, prog- 
ess, and expense for the various operations, each in a 
olumn by itself with proper heading. Then there is a 
final total column in which is entered the combined 
cost of all the operations. These figures, showing in the 
proper column the cost for each operation and in the 
final column the combined cost of all operations, are made 
i black ink, and over them in small red figures is set 
down the cost per cubic yard, or other unit cost as the 
case may be. (See the sample cost sheet.) 

The clerk also makes out a “Weekly Cost Summary” 
which shows for each of the accounts the total expense 
to date, the total progress to date, the percentage com- 
pleted, the average unit cost to date, and the unit cost 
of the work done the preceding week. This summary is 
; made on a regular printed form in triplicate and one 
copy turned over to the contractor himself, one to the 
veneral superintendent, and a third forwarded to the 
ontract superintendent. 

The effort connected with this cost-data work is not so 
tedious or so expensive as one might suppose. On the 
Hs smaller contracts the superintendent is his own time- 
Ml ceeper and makes out his own reports. On the slightly 

larger contracts the superintendent is furnished with a 
timekeeper, who usually has had some slight engineering 
x experience and who will be able to measure and report 
vress. On the largest contracts, besides the time- 
eper, each contract, or if conveniently located each 
croup of contracts, is furnished with an instrument-man 
mpetent to set grades, cross-section, or alignment 
stakes, measure and report progress, and do any one of 
many little things which require some engineering 
erience and which if left undone will cost in a month’s 
much more than the instrument-man’s salary. 
On the larger concrete work an inspector is sometimes 
ed on that particular part of the work. He takes 
measurements of the concrete poured, reports daily 
cement, sand, gravel, lumber, steel and other supplies 
the labor used, so that each night the superintendent, 
mav have spent only a part or none of the dav on 
articular part of the work, knows exactly what his 
pour has cost. The advantages of such knowledge 
it imaginary. In several apparently trivial matters 


t 








ENGINEERING NEWS 564 


many months’ salary have been saved. The reports, 
when many contracts are in progress, require a consid- 
erable portion of one man’s time for supervision only, 
a man who can be on the ground and in the office and see 
to it that proper classifications are made of all expense 
items and none overlooked. In the office, one clerk will 
have no difficulty in taking care of the reports from 
eight or ten contracts and doing much other work be- 
sides, such as checking pay rolls, ete. 

The exact value of the cost system would be difficult to 
determine but it is nevertheless real. To know at all 
times just what every portion of the work is costing acts 
as a whip all along the line. A low mark in cost set one 
week encourages the contract superintendent to hold it 
there continuously, or if set by another contract super- 
intendent creates a spirit of healthy rivalry. If costs are 
running high, additional efforts are made to reduce them. 
The general superintendent lends his aid and the prob- 
lem ix attacked from every angle until either a reduction 
In cost 1s accomplished or a revision of ideas thereon. 

Rocker Support for Lower 

Bearings in Transverse 


Tests 


By JULIAN (. SMALLWoop* 


When making transverse tests on specimens of rectan- 
gular section, difficulty is encountered if the lines of sup- 
port on the two lower bearings are not parallel. Such a 
condition, which results from non-parallelism or warped 
shape of the surfaces of the -test-piece, necessitates shim- 
ming, as at a, between the bottom surface of the specimen 
and one or both of the bending dies B B, to get a fair bear- 


-Bending head of testing machine ---... 


ee | oa ee 


Attachment 






Oe ed 


Rocking Supports “*""" 
ing. This is especially troublesome with brittle materials. 

Having had occasion to test a large number of concrete 
building blocks, the writer devised the attachment shown 
by sketch. This not only adjusts the specimen so that it 
bears nicely on both bending dies and is uniformly 
loaded, but it spaces the specimen so that the load is ap- 
plied at the center of the required span. 

The attachment consists of a 114-in. bar planed along 
its length so as to present a flat surface 1 in. wide. At 
each end, opposite the flat, there is a pair of 14-in. dowels, 
beneath which a saddle is thus formed upon which a 
bending die may rock, The dies were clamped together 
with their bottom surfaces in contact, and a 114-in. hole 
drilled through them so as to make a semicircular slot 
in each. These slots fit the saddles, so that when the dies 
are placed on the attachment, .as shown in the sketch, they 
will assume any position necessary to make full contact 
with the bottom surface of a specimen of irregular shape. 

The dowel on the under side of the attachment fits 
into a hole drilled in the center of the platform of the 
testing machine, thus centering the dies. 

The saddle dowels may be fitted to a number of holes 
in the top of the attachment to provide for various spans. 


*617 Walnut Ave., Syracuse, N. Y. 
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Ikrecting a Heavy Warehouse 
with Steel Columms and 
Girderless Concrete 

Floors 
By Perer B, SHERIDAN* 
during the last 
This 


Paine Furni- 


The largest building erected in Boston 
year has just been completed ready for occupancy. 
is the 10-story, LOOx271-ft. building of the 
ture Co., St. James Ave. and Arlington St. 
tects are Densmore & 


The archi 


Leclear, Boston, and the contrac- 


tors are James Stewart & Co., Ine., New York. The 
building has steel columns fireproofed with concrete, and 
reinforced-concrete girderless slab floors, except that the 
interior Columns above the Sth floor are 2-ft. round re- 
imforced-concrete columns. The exterior columns are 


oe 





BUILDING, 


Fia. 1. 


PAINE FURNITURE 


(Bethlehem H-section) from footing to roof level. 
Shelf and stiffener angles on the columns at the base of 
floor, 


The bays are about 20 ft. 


steel 


the column Cap support the 
columns 


The 
| 


tie-rocs at each 


each Way. 


1-11) 
ill. 


are connected in the outer har by 
The floors are 8-in, slabs with multiple-way rein 


floor. 
rods being bent up near the columns to 
The 
footings supporting independent piers, but a group of 11 
(out of the total of 91) 
concrete slab or mat supported by some 900 piles, 50 In. 


forcement, the 


give shear reinforcement. footings are mainly pile 


columns rests on a reinforced- 
on centers. 
The contractors 


A No. 0 


cellar excavation 


began work Jan. 4, 1913. 
handled the 13-ft. 
except at the deeper boiler room. The dirt was teamed 


Thew steam-shovel 


out over plank runways. Much water was struck, some 


of it from an underground stream, and at times the pul- 


Engineer, Hazleton, Penn. 


*Construction 
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someters were kept going 24 hr. 


Boston, Re 
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The boiler-room 
vation was taken out by derrick-bucket. 

Piledriving was sublet to James Scully & Co.. 
About 5000 spruce > les 
were driven (with bark on), up to 30 ft. deep, th 
mud and sand to hard clay. Each pile was figured fe 
for 10 tons; the last three penetrations (2400-Ib. 
mer, 15-drop) averaged 24% In. 





had three drivers on the work. 


In a test of a 25-ft 

the day after driving, two blows of 15 ft. gave no yx is 
tion whatever. 

While excavation and piledriving was in’ progr 
frot 

the building to supply steam for derricks, joists 


central boiler plant was installed about 50 ft. 
rear Ol 
and mixers, and a small sawmill and a blacksmith’s 
were equipped. ‘Two steel derricks with 95-ft. mas 
So-ft. boom were set in the foundation pit. Outsicd 


Opposite the derricks two concrete mixers were set uy 
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apy ror Erectine Top Story (Sept. 29, 1913). 





Placing the footing forms began as soon as some of 
pile foundations were ready and cut off. The footing 
forms were made so that they could later be used as sides 
of spandrel beams, which were of about the same «i 
as the footings; the material of the basement wall forms 


The 


ings, basement floor girders (under walls) and floor 


was similarly used for the spandrel beams. 


(4 in., under the waterproofing) were all concreti 
the derricks, 
stripped a day after pouring. 


buckets. Footings 
The mat 
poured in sections, the reinforcement, however, 
continuous. 


using %4-yd. 


footing as 


The entire basement floor was waterproofed wit 
paper and tar pitch over the footings and the botton 
of the floor. 
waterproofing was protected by a copper plate 4 ft. s« 


Where the column bases were to be se 


over which another layer of waterproofing was! 
The whole surface of the waterproofing was covered 
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Fig. 2 Progressive Floor Work 


Fig. 3 Column-Cap Mold and Floor Forms Ready to Place 
Slab Reinforcement 


lin. of 1:2 grout, on which the column bases were set 
(cast-iron for exterior, 6-in. steel slabs for interior col- 


Phe conereting derricks set the column bases and the 
ver sections of the columns. The lower sections of the 
interior columns were two stories high, while the exter- 
ior columns extended only to the first floor. Above this, 





owever, all columns were in two-story lengths, thus 
breaking joints. All columns were wrapped with %¢-in. 
spiral spaced 12 in., tied to four 84-in. longitudinal rods, 
as bond for the concrete fireproofing. 
\ set of forms for a complete floor together with 
ering frames (bucks) had already been made, ready 
| place. The work of laving the forms was carried on in 
-vstematic way; the bucks and column-head forms (8 
t. square, made in two pieces to facilitate placing around 
columns, and with a 6-ft. hole for the cap form) were 
aced in position by a gang of carpenters four or five 
in advance of the gang placing the 4x10-ft. floor 
nels and the spandrel-beam and exterior-column forms. 
The forms for incasing the interior’ columns were gal- 
‘ized iron 2 ft. diameter and were placed as the floor- 
rm work progressed. A’ galvanized cap form = was 
wed in the 6-ft. hole from above, this form tapering 
own to the column form. 
The same forms and Sucks were used from the first 
oor to the roof with but little patching, great care being 
en in the stripping and handling. The forms when 
wosened from the concrete were dropped on ropes a few 
et from the ceiling and lowered to the floor. from where 
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Slab Reinforcement Ready for Concrete 


Fics. 2-4. THree Views or FLoor Work IN PAINE 
FURNITURE BUILDING 


they were hoisted through the elevator openings by Chi 
cago booms on the concrete hoists to the floor above. 
The reinforcing steel was also hoisted by the Chicago 
booms. The rods in the diagonal band, which were bent 
up near the cap, were laid straight and later bent up 
by a double hickey, a two-prong bending lever, this being 
a quicker way than to bend them on the bench. The 
two inner rods of each band were bent halfway around 
the columns and continued on 614 ft. bevond. 

The columns were filled at least 6 hr. before concret- 
ing the floor. to give time for shrinkage. All concret: 
was placed with Ransome buggies, as spouting or chuting 
of concrete was not allowed. Two concrete hoists were 
used, each averaging a bucket a minute. When a floor 
Was just starting, runways were laid on the bucks to the 
farther hoist. Floors were stripped about 48 hr. after 
concreting, and the floor then properly shored, the shor- 
ing being left in place two weeks. 

All concrete was 1: 2:4 mixture, using Dragon ce- 
ment, Plum Island sand, and trap rock. 

Good speed was attained in the floor work toward the 
end. The last four floors were done in 32 days. 

The carpenters placing form work were kept at least 
three days in advance of the reinforcing-steel men, and 
they in turn kept three days in advance of the concrete 
gang. 

At floors where the interior columns were connected 
the columns were placed before any bucks were set, but 
the exterior columns were generally placed after. All 
the columns were hoisted and placed by breast derricks. 
They were plumbed and kept plumb by turnbuckles and 
wood trusses (see Fig. 1) till after conereting. Particu- 
lar care was taken with the exterior columns to prevent 
them from leaning out, as it was a very easy matter for 
a column to lean out two or three inches at the top, and 
should this occur great trouble would be encountered with 
the face brick and terra cotta, which, of course. must 
be carried up plumb. 

The basement top floor (8 in.) was laid after the con- 
struction had reached about the sixth floor, this work and 
almost all interior brickwork being held for rainy davs. 
The setting of limestone was commenced after the fourth 
floor was reached. the masons at first working on a pole 
scaffold. When the sixth floor was reached in the con- 
struction, a “Perfect” safety scaffold was placed, this 
being suspended from I-beams extending from the sixth 








tei 
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floor over the spandrel beams and fastened on the inside 
by U-bolts extending through the concrete floor and over 
the I-beams. sy the time the tenth floor was reached in 
the construction, the terra cotta and face brick had been 
set to the sixth floor; the I-beams were then extended 
from the tenth floor. When the reached this 
point, a wood scaffold was built on top of the I-beams 
to finish the terra cotta cornice. 


masons 


All material for masons was hoisted by two brick 
hoists placed in the passenger-elevator shaft in the cen- 
ter of the building. The required terra cotta for spandrel 
beams and brick for piers was always hoisted and placed 
on the two floors above where the masons were working, 
so that when the masons advanced to a floor they never 
had to wait for material. 

The terra cotta for spandrel beams was supported by 
to bolts at the bottom of the beam, 
these bolts and also anchors for the terra cotta having 
been placed in the forms before concreting. Angles fast- 
ened to columns supported the face brick from floor to 
floor. 

The structural part of the building was completed in 
the fall, 1913, and by Dec. 18 the building was practic- 
ally finished except for some interior-equipment items. 


an angle fastened 


"9S 


as 


Approximate Long Chords 


In fieldwork it is necessary to compute long chords 
where no trigonometrical tables are available, and thus 
delay is caused, or else a series of smaller chords must 
be used, increasing the liability of error both as to dis- 
tance and to line. 

The following short-cut, while approximate, is cer- 
tainly of sufficient exactness for all kinds of fieldwork. 
Let 


S = length of are to be measured ; 
R = radius of curve; 
C= long chord; 
a= angle subtended by are S, in circular meas- 
ure. 
Then 
Ss 
= -, and 
R 
, . S 
f ) a 
( —=— * I Sli » P 
The expansion of the sine may be put 
. a3 a” : 
Sli 4 = 4 ae = 
) 0 


a rapidly converging series for values of @ less than 
unity (a expressed in circular measure). Hence, 

S l / N \3 

(oR) 


2R 3! 


the error involved in omitting the third term being 


9 } s ( Ss * 
om SYA 


Rewriting the expression for C, we obtain 


S 3 


bi x 
24 R2 


S 
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or the chord-length is found by subtracting from the ai 
length the quantity 


N38 
24 Rk? 

The error in the appreximation to the third place ma\ 
be estimated by taking the extreme case of S = R, whi 
it is 

R 
1920 


Table I, herewith, gives the corrections to be appli: 
to the are lengths to get the chords, for radii from 15% 
to 2000 ft., and ares from 25 to 120 ft. 

In railroad work, S is usually expressed as so man 
stations and a plus. To get the S of the formula multi 
ply the length in stations by 100 


Let 
n = length of are expressed in stationing ; 
D = degree of curve. 


Then, since DP is the central angle corresponding to a 
100-ft. are, the correction 
chord) becomes: 


(difference between are and 


23 22 


a 
if D is expressed in radians. 
correction becomes 


n3 D2 


~oOorw 


63% 


the result being expressed in feet. 





If D is given in degrees the 


TABLE I. CORRECTIONS FOR CHORDS, WHEN ARCS ARE GIVEN 
IN FEET 
Ss 
R 25 30 40 50 60 70 80 90 100 110 120 
150 0.03 0.05 0.12 0.23 0.40 0.63 0.95 1.35 1.85 2.46 3.18 
175 0.02 0.04 0.09 0.17 0.29 0.47 0.70 0.99 1.36 1.81 2.35 
200 0.02 0.03 0.07 0.13 0.23 0.36 0.53 0.76 1.04 1.39 1.80 
225 0.01 0.02 0.05 0.10 0.18 0.28 0.42 0.60 0.82 1.09 1.42 
250 0.01 0.02 0.04 0.08 0.14 0.21 0.34 0.48 0.67 O.89 1.15 
275 0.01 0.01 0.04 0.07 0.12 0.19 0.28 0.40 0.55 0.73 0.95 
300 60.01 0.01 0.03 0.06 0.10 0.16 0.24 0.34 0.46 0.61 O80 
325 0.01 0.01 0.03 0.05 0.09 0.14 0.20 0.29 0.39 0.52 0.68 
350 0.01 0.01 0.02 0.04 0 07 0.12 0.17 0.25 0.34 0.45 0.59 
375 0.01 0.02 0.04 606 0.10 0.15 0.22 0.30 0.39 0.51 
400 0.01 0.02 0.03 0.06 0.09 0.13 0.19 0.26 0.35 0.45 
425 0.01 0.01 0.038 0.05 0.08 0.12 0.17 0.23 0.31 0.40 
450 0.01 0.01 0.06 0.05 0.07 0.11 0.15 0.21 0.237 0.36 
475 0.01 0.01 0.02 0.04 0.06 0.09 0.13 0.18 0.25 0.32 
500 0.01 0.01 0.02 0.04 0.06 0.09 0.12 0.17 0.22 0.29 
550 0.01 0.02 0.03 0.05 0.07 0.10 0.14 0.18 0.24 
600 0.01 0.01 0.03 0.04 0.06 0.08 0.12 0.15 0.20 
650 0.01 0.01 0.02 0.03 0.05 0.07 0.10 0.13 0.17 
700 0.01 0.01 0.02 0.03 0.04 0.06 0.09 0.11 0.15 
750 0.01 0.01 0.01 0.03 0.04 0.05 0.07 0.10 013 
800 0.01 0.01 0.02 0.04 0.05 0.07 0.09 0.11 
850 0.01 0.01 0.02 0.03 0.04 0.06 0.08 0.10 
950 0.01 0.01 0.02 0.02 0.04 0.05 0.06 0.09 
41000 0.01 0.01 0.01 0.02 0.03 0.05 0.07 0.08 
1500 0.01 0.01 0.01 0.02 0.03 0.038 
2000 0.01 0.01 0.01 0.01 0.02 
R = Radius of curve. 
S = Arc length. 
Tabular value subtracted from are length gives chord, in ft. 


TABLE II. CORRECTIONS FOR CHORDS, 


IN 100-FT. UNITS 


WHEN ARCS ARE GIVEN 


n 
D R 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5 
2.5 2292 0.008 0.03 0.06 0.12 0.22 0.34 0.51 0.72 0.9% 
2.4 2390 0.007 0.02 0.06 0.11 0.20 0.31 0.47 0.67 0O-! 
2.3 2494 0.007 0.02 0.05 0.11 0.18 0.29 0.43 0.61 O-8 
2.2 2607 0.006 0.02 0.05 0.10 0.17 0.26 0.39 0.56 0.77 
2.1 2730 0.006 0.02 0.04 0.09 0.15 0.24 0.36 0.51 0.7 
2.0 2865 0.005 0.02 0.04 0.08 0.14 0.22 0.33 0.46 0 
1.8 3185 0.004 0.01 0.03 0.06 0.11 0.18 0.26 0.38 0O 
1.6 3580 0.003 0.01 0.03 0.05 0.09. 0.14 0.21 0.30 0O 
1.4 4110 0.002 0.01 0.02 0.04 0.07 0.11 0.16 0.23 0 
1.2 4780° 0.002 0.01 0.01 0.03 0.05 0.08 0.12 0.17 0 
1.0 5730 0.001 0.01 0.02 0.03 0.05 0.08 0.12 0 
0.8 7150 0.001 0.01 0.01 0.02 0.03 0.05 0.07 O 
0.6 9550 0.000 0.01 0.01 0.02 0.03 0.04 0O 

D = Degree of curve. 

R = Radius. 

n = number of 100-ft. stations in are 


Tabular value subtracted from arc length in ft 


gives chord, in ft. 
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le IL gives the corrections for flat curves with long 
<. according to this equation. 

corrections of Table I] (as well as those of Table 

to be applied to the true are length, which is the 
of measurement when laying out the fieldwork from 
100-ft. chord is 
is a unit of are-leneth, the corrections will be slight- 
ha 


reduce the figure given 


drawn plans. However, where the 


ss. Obviously, the correction for a 1 should 
For any other value of x, 
Pable I] as follows: Take the tabular figure for » 
rresponding to the ) or Ff of the particular case, and 
subtract the product from the 
To facilitate 
1” col- 


ly it by the actual n: 
ar value given in the proper column. 
ne this reduction, the correction in the “n = 
is given to the third place. 
{he third term in the expansion 1s 
R (N65 
1920 | ps ) 


this is equated to 0.01 ft (as close as the table is ¢com- 
1.8 R*, For values of S greater than 
iis a correction must be applied. On applying this to 
es Land II, it will be found that only the four upper 
rhit-hand figures of Table | are affected; i.e., except for 
alues for R = 150 to 175, S = 110 to 120, all val- 

ues in both tables are correct to 0.01 ft. 
The method given in this article is time-saving even 


ied) we get S 


ere trigonometric functions are handy, since the cor- 
rection may be obtained in a single process, by slide-rule, 
as against the multiple process when tables are used. 


Floating Gate for PenstocK 
Openings 
A floating gate or bulkhead for use in a hydraulic 


wer plant is shown in the drawing herewith, from F. 
I. Barrett, Parr, S.C. It is a solid timber gate pad. 
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FLoaTING GATE FOR PENSTOCK OPENINGS 
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16 in. thick. tied and stiffened by four 10-in. I-beams on 
the back and two jamb-pieces 12x16 on the face. The 
latter are faced with burlap to a thickness of 3 in., which 
pads make tight contact with the wall or pier around the 
when the gate A bottom seal of 


in hand 


gate opening, Is In use. 


cement bags or the like may be used. To assist 
is built 


placed on this rack sinks 


ling the gate, a shelf or rack the outel 
the foot. 


the gate and holds it down when in place. 


out on 
face, near Ballasi 
A pipe with 10-in. valve passes through the gate near 


midheight. This valve would be open while the gate is 
heing adjusted. 
Attachment 


bottom of 


for lateral 
the 
for holding the gate securely in place. 
The gate worked well in 30 ft. of water. 
thing to have 
where 


stays is provided near top 


and twe outer I-beams, giving a means 
It is a handy 


around any hydraulic plant, especially 


there is ho provision for stoplogs. 


* 


Lowering Groundwater by 
Pumping, to Lay Pipe 
im Quicksand 


In the construction of a recent addition to the water- 
supply of Battle Creek, Mich., pipes were laid in water- 
bearing quicksand by the aid of adjacent drainage wells 
driven below the bottom of the pipe trench which was 
then kept comparatively dry by pumping from the wells. 
The method was described by W. W. Brigden, Engineer 
and Superintendent of the Department of Publie Works. 
of the City of Battle Creek, before the annual meeting 
of the Michigan Engineering Society in January, 1914. 

The pipes were 15 and 18-in. diameter and were laid 
in trenches from 3 to 4 ft. from 12 to 18 ft. 
deep through an extremely water-bearing quicksand. The 
pipe line was part of a water-supply system leading water 


W ide and 


from artesian wells to a basin underneath the pumping 


station. The trenches were sheeted with 2x10-in. planks 


14 ft. long, and 3xS-in. rangers, and where the depth 
went below 14 ft., I-in. triple-lap Wakefield piling 
was used. Quicksand was found from 1 to 3 ft. below 


the surface, and in most cases extended to the bottom of 
the trench. In the the 
hottom of the trench a found. In 
this formation it was quite easy to keep the trench dry, 
the bottom, 
formation continued clear to the bot 
tom, it was practically impossible by ordinary pumping 


Ylaces where it did not reach 


sandstone rock was 


but where only boulders were found near 


or where the sand 


methods to keep the water from the trench sufficiently 
to allow the laying of the pipe. Not only did the water 
come in to fill up the trench, but the quicksand ran into 
the sides and displaced the pipe which had just been laid. 

In this part of the trench the ordinary system of trench- 
ing and pipe-laying was abandoned, and the drainage-well 
system installed. In 2-in. well 
pipes were driven from 10 to 20 ft. apart along one side 
and parallel to the trench. 
only a foot or so below the bottom of the trench, but it 
was discovered that this was not deep enough to keep 
the trench dry and the well point had to be driven so 
that its lower would be at least 5 ft. the 
trench. The various wells were connected up by means 
of pipes and were tied into a steam pump which was kept 
working 24 hr. a day. 


this latter construction 


These pipes were first driven 


end below 





oo 
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The line of wells Was laid out on one side ot the trench 
<> as to not interfere with the excavation, which Was 
thrown to the other side, and the wells were placed 

e tor 5 ft. outside the sheeting. This was found to be 
i , in bai: ics el ‘toh waa d ant 
aa too close to the trench, for when the ditch was dug nearly 


to its bottom the quicksand between the well pot and 


the bottom of the trench became the line of least re 


1 


passed through from the trench to the 


thus greatly 


sistance and an 
po mt. 
threat 


so much air 


lessening the amount of the water 


could he removed and ona few Occasions letting WwW 
that the 


until 


water could not hy raised the heces- 


sary 15 ft. the pumps were placed in the very best 
condition and some of the poorer wells disconnected from 
the system. A few of the well points were split by strik- 
Ing boulders. Some of these were removed at the time of 
driving, but in the case of others the injury was not dis- 
covered and these wells were in poor condition to screen 
the fine sand, and a considerable quantity passed through 
the water. The sand at times filled the pipes in the wells 
to such an extent as to stop pumping. 


—. 


Table Giving Voids im Sand, 
Based on Weight Method 


By S. WHiINERY™ 


The old method of determining the voids in sand by 
filling a measured volume of sand with water in cumber- 
some, and 


unless done with care, is likely to be inaccu- 


rate, because of the entrained air that is difficult to en- 
tirely avoid. 
The 


and simpler, was used 


herein, which is much 


than 20 


method described better 


more years ago by the 





writer, and the table offered herewith was prepared to 
*Consulting Engineer, 95 Liberty St... New York Cit 
rABLE FOR THE DETERMINATION OF THE PERCENTAGE OF 
VOIDS IN SAND 
Assuming the specific gravity of silica 2.56 
Weight of 
100 «¢.c¢. sand 0.0 0.1 0.2 0.3 0.4 0.5 0 0 Os 09 
160 39. 85 39.81 39.79 39.74 39.70 39.66 39.62 39.58 39.55 39.51 
1 9.47 39.43 39.39 39.36 39.32 39.28 39.24 39.20 39.17 39.138 
» 39 09 39.05 39.02 38 9S 38.94 38.90 38.87 38.83 38.79 38.76 
, 38.72 38.68 38.64 3S 61 38.57 38.53 38.49 38.45 38 42 38.38 
+ 38.34 38.30 38.27 38.23 38.19 38.15 38.12 38.08 38.04 38.01 
5 37.97 37.93 37.89 37.86 37.82 37.78 37.74 37.70 37.67 37.63 
6 37 59 37.55 37.51 37.48 37.44 37.40 37.36 37.32 37.29 37.25 
7 37.21 37.17 37.14 37.10 37.06 37.02 36.99 36.95 36.91 36.88 
s 36 84 36 S80 36.76 36.73 36 69 36.65 36.61 36.57 36.54 36.50 
Q 1) 46 BO. 42 BE AQ et +> 36.31 36.27 36.24 36.20 36.16 36.13 
170 36.09 36. 05 36.01 35 9S 35 94 35 90 345.86 35 S82 35.79 35.75 
1 35.71 35.67 35.64 35.60 35.56 35.52 35.49 35.45 35.41 35.38 
2 5.34 35.30 35.26 35.23 35.19 35.15 >». 11 35.07 35.04 35.00 
34.96 34.92 34.89 34.85 34.81 34.77 34.74 34.70 34.66 34.63 
1 344.59 34.55 34.51 34.48 34.44 34.40 34.36 34.32 34.29 34.25 
54.21 34.17 34.13 34.10 34.06 34.02 OS 5.94 33.91 33.87 
( 3.83 33.79 33.76 33.72 33.68 33 61 33.57 33.54 33.50 
4 , 46 42 33.38 }.3o 3a.) 5. 23 3.19 33.16 33.12 
& 2 8 , O4 , 0 97 32.93 2.85 32.81 32.78 32.74 
9 > 70 32.66 32.63 ,: 38 32.55 32.51 2.48 32.44 32.40 32.37 
SO 3 2.29 32.25 32.22 32.18 32.14 10 32.06 32.038 31.99 
1 95 31.91 31. SS 31.84 3L.80 31. 7¢ 51.73 31.69 31.65 31.62 
» 58 31.54 31.50 31. 4 Ba 43 31.39 1.38 3 1. SL. 26 Si 2 
20 31.16 31.18 31.09 31.05 1.01 30.98 30.94 30.90 30.87 
1 183 30.79 30.75 30.72 30.68 30.64 160 30.56 30.53 30 49 
0.45 30.41 x) S 30 34 <8) O 30.26 i 4) 19 0.13 26.13 
6 0 OS 30.04 30.00 29.97 29.92 29.89 29.85 29.81 29.78 20.74 
7 70 29.66 29.62 29.59 29. 55 29.51 29.47 209.4 Gg 40 PQ 36 
ss Y 32 299 PR BQ 24 FPO 21 20.17 29.1 29 OF 2BOQ O45 2O.02 BS OS 
Q S$. 94 28.90 28.87 28.83 28.79 28.75 28.72 28.68 28.64 28. 61 
90 28.57 28.53 28.49 28.46 28.42 28.38 28.34 28.30 28.27 28.23 
S19 28.15 28.12 28.08 28.04 28.00 27.97 27.9 27.89 27.86 
27.82 27.79 27.75 27.71 27.68 27.64 27.60 27.57 27.53 27.49 
27.45 27.41 27.38. 27.34 27.30 27.27 27.23 27.19 37.16 27.12 
1 27.08 27.04 27.01 27.97 26.93 26.90 26.86 26.82 26.78 26.74 
> 26.71 26.67 26.63 26.60 26.56 26.52 26.49 26.45 26.41 26.38 
6G 926.34 26.30 26.26 26.22 26.19 26.15 26.11 26.08 26.04 26.00 
7 25.97 25.93 ».89 25.85 25.82 25.78 25.74 25.71 25.67 25.63 
8 24.59 25.56 25.52 25.48 25.44 25.41 25.37 25.33 25.30 25.26 
9 25.22 25.18 25.15 25.11 25.07 25.04 25.00 24.96 24.92 24.89 
200 24.85 24.81 24.78 24.74 24.70 24.67 24.63 24.59 24.55 24.52 
I 
266 wt. of 100 ¢.c. of sand 
percentage of void ; 
ob 
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The method is ba 
upon the fact that most sand is practically all silic: 


facilitate and expedite the work. 


minerals of about the same specific oTavity as silica, 
is, 2.66. It consists in taking the weight, in grams, 
100 cc. of the dried sand and computing the voids by 


formula: 
266 


ws, of LOW or. of sai 


ee 2.66 
The table was computed by this formula. 

The apparatus required is a 100 c.c. flask and a balay 
reading to tenths of grams, or even to the nearest gr: 
(It 
be noticed that the difference in percentage of voids 


Which is sufficiently close for practical purposes. 


a whole gram, as for instance 180 grams and 181 gra 
is only about one-third of one per cent.) 

A small admixture in the sand of minerals other than 
silica, will not greatly change the accuracy of the result. 
Thus, limestone, 
granite, or serpentine, the table will stiil give results co 


if the sand contaans as much as 20% of 


rect to within a small fraction of one per cent. of voids. 
As in any other method of «de termining voids, the deere: 
to which the material is packed by shaking down 
affect the result materially. 
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Temporary Hinges on the reinforced-concrete Warrington 
Bridge, at Warrington, England, are shown in the ac 
panving view, from “Concrete and Constructional Enginceer- 
ing,’ Dee. 1913. This bridge, which is now about completed, 
has a Clear span of 134 ft. and a width of 80 ft. The arch 


system is made up of ten reinforced-concrete each 4 ft 
deep and 3 ft. 9 in. wide at the springing line, and 2 ft 
deep and 3 ft. 9 in. wide at the crown. These 

spandrel columns and walls which reinforced-con 
slab on which the wood-paved roadway is carried. The 
reinforced according to the 
hooping with longitudinal 
plane of the arch ribs. In its completed 
solid bearing on the 
skewbacks are built as 
left 
thrust 


ribs, 
6 in 
6 in. ribs « 
support a 
crete 
ribs aie Considére system, which 
the upper and 


state 


USES spiral rods in 


lowe! eacn 
down to a 
the 
the 


skewback, 


is carried abutment, but 
shown in the vi 


for a 


construction 


that is 





few feet 
throug! 


with reinforcing bare 
and the 


section of concrete 


spiral 
above the 
shallow 
the 


carried 


These hinges are concreted sol 


afte) centers have been struck nd the ribs have bho 
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of the 
provided 


load 


also 


structure 


at th 


on is ealled to the irregularity 


in 
designer 


ble difficulty 
ie Way the 


eve Intersection Problem 
B. ky G. 
\llen, Boston, 


tes so 


Rees oul 


in 
recomme 
reasonabl 


far as 
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Similar 


» for several weeks 
e crown 
the 


it 


spiraling and 
that it 


of 


ting around will 


nded. 


so 


the problem 
p. 467, Prof. 
with rectangular 
In this 


Referring to 
of Feb. 


nds working 


issue 26, 


y possible. procedure 


d progress of the calculation are alWays apparent. 
that more than one function of a particular angle 
ed does not introduce complication, since log sines, 
d tangents are found on the same page of the tables. 

len outlines the application of the method to the 
hand as follows 





Exo News 


Given: A curve of known radius OE R;, with center at 
©. connecting the known tangents MN and GD, with intersec- 
tir angle A: a second curve of known radius PC Ro, with 

n center at P, eutting the first curve at C, at an angular dis- 
ce EOC 6 along the first curve from its point of tangent; 
he two curves make the known angle PCO = @¢ with each 
other at their intersection C. A new curve of given radius 
KQ R, will replace the first curve and connect the same 
tangents MN and GD; its center will be at Q. 

Required: Angles CPK and DQK to fix the point of inter- 

tion K of the third curve with the second curve by giving 
angular distances along both curves. 

Solution: 

OQA = &% A, AQ = Rg — R;,; Solve for OA. 

; COB B — 90° OF R,; Solve for OB and CB. 

CPH = B — ¢, CE = R,; Solve for PH and CH. 

Combine OF, CB, PH: also OA, OB, CH, and thus find 
dinates PL and LD SQ, also PS. From PS and SQ find 
es SPQ and PQS; also side PQ Next, having given three 

] s Rs, Ra, PQ, solve oblique triangle PQK for angles PQK 
| 1 QPK. Then 
PQS PQK DQK 
CPH SPQ —QPK CVK 
wo being the required angles. 

\ecurate Method of Determining Latitude with an Ordi- 

nary Engineers’ Transit—The method commonly used to make 

ceurate determination of latitude is by observing the 

ference in altitude of two stars crossing the meridian at 

vy the same distance either side of the zenith within a 

t interval of time. This method, known as the Talcott- 

bow method, is described in nearly all the textbooks and 

iliar to all who have had to do geodetic surveying Pre- 

determinations by this method are made with a transit 

iment carefully adjusted so that the-line of collimation 
in the plane of the meridian and with a filar microm- 
t the eyepiece for measuring fine differences in alti- 

| ° 
5 en applied to an ordinary engineers’ transit where dif 
i es of altitude have to be measured by a gradienter 
the error due to an inaccurate screw may be consider- 

: To avoid the use of a gradienter screw altogether a 
nese engineer, Kiyofusa Sotome, has devised a simple 

-. d which gives results within approximately 5”, using 
a linary surveyor’s transit. This method has been brought 


attention by Karl G. Habermehl, Geodetic Expert of 
euffel & Esser Co., 627 Washington St., Hoboken, N. J. 
steud of a micrometer two cross-hairs are added to the 
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1 reticule, which cross 
at the line of collim- 
ation and are at ap- 
proximately 45 to 
the vertical hair. Re- 
ferring to the accom 
panying figure, sup- 


the 
up in the meridian 


instrument 


pose 


set 


and pointed approxi- 

mately at one of the 

stars The star in 

passing the field of 

vision in the direction 

AB crosses the hairs 

Il and IIT at recorded 

times ts and ty. The 

vertical distance CM 

from the axis of col- 

limation to the point 

On the vertical cross-hair where the star crosses is computed 
from the formula 

cM 15 at t.) cos § 
tan xX, tan X, 

Where 6 is the declination of the observed star and x, and Ye 

the angles of the diagonal cross-hairs as shown in the figure. 

Assuming t’,; and t’s as the times of crossing for the sec- 
ond star we have 

pw SHH , 15 (ty — ty) cos 8 — (t’, — t's) cos 8 
2 2 tan x, + tap x, 


+ correction for level by bubble. 
difference in refraction. 

Care must be taken to have the vertical axis as truly ver- 
tical as possible well the horizontal axis truly 
zontal, for a slight inaccuracy in setting means an appreciable 
in the results In 


as as hori- 


error reversing the telescope about its 
vertical axis to make the second observation care must be 
used not to change the altitude setting of the telescope. 
The Amount of Lime in a cream of lime mixture is a 
matter of great importance in stucco or plastering work, but 


it is somewhat difficult of determination. The accompanying 
diagram devised by Cloyd M. Chapman, of Westinghouse 
Church, Kerr & Co. was given in a paper on the subject 


presented to the recent annual meeting of the American Con- 


crete Institute. The table was prepared from data on eight 
different high-calcium limes purchased in the New York mar- 
ket. Mr. Chapman states that the figures may need confirma- 
tion for limes in other parts of the country. 


The curve gives the pounds of lime in each gallon of cream 
of lime, this amount varying with the gallons of water which 


have to be added to a cubie foot of the lime putty to make 
the cream of lime. The curve is given in this form because 
the workmen are usually provided with a lime putty from 
which the cream of lime used on the work is prepared. The 


table enables him to meet the required specification as to the 
ariount of time to be included in his mortar. 

To quote the paper: 

“Suppose, for instance, that the plasterer prepared enough 


lime putty in advance to do a job of stucco. When ready to 

use it he reduced 5 cu.ft. of the putty to a cream by adding 

50 gal. or 1 bb!. of water or 10 zal. per cu.ft The resulting 

cream, from the curve, would have 2.3 lb. of lime per gal 
20 





! 
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lons of Water Added to One Cu Ft.of Lime Putty 


Gal 
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f Lime in One Gallon of Cream 


wished to add 
This 
lime 
this cream contains 2.3 lb. per gal. 


add 83$ gal. or 


“Suppose that with this cream the plasterer 
10° of lime to a two-bae batch of 
that he would 
to give 19 lb. of CaO As 
he would have to 


cement-sand mortal 


would mean want enough of the cream of 


2%, buckets of 12 qt. each.” 


Production of Portiand Cement in the Lehigh District, 





Penn.——The accompenying curves Were sent to us by H. V. 
Schreiber, managing enginecr of Sellers & Rippey, consulting 
engineers, Stephen Building, Philadelphia, Penn The 
curves al i graphi ysis 1 he output of and price of 
portland cement from 18938 to 19138, and the corresponding 
prices He comments upon the curves as follows: 

“The decline in price and the corresponding increase tn 
output from 1890 to 1901 mark the introduction of the rotary 
kiln, \ large part of the demand in 1906-1908 was caused 

ition work in San F isco following the 
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“The decreasing importance of the Lehigh District is ex- 
plained by the development of other fields, in the South and 
\West. The Hudson District is cutting severely into the New 
York and New England trade The decrease in output of the 
Lehigh District shows that the home market has not been 
developed to a point where the output of the mills can be 


absorbed as the outlying territory has been taken over by 


local plants. 

“The steady downward tendency of the average prices, 
especially in the past few years, indicate that greater econ- 
omies will have to be practiced or the price boosted. The 
price in the Lehigh District has been dropping away more and 
more from the average for the country 

Wood-Block Pavement Failures at joints over tie-rods in 


street-railway track such as that described by 


News,” Jan. 29, p. 260, and 


Rodney Cc. 
failure along 
avoided, ac- 
Phillip 
joints 
by the 
Davis 


Davis in “Enginering 
the head of the rail 
cording to E. J Shutt, 
Cleveland, 
“Elastite,” a 
Carey Co. The 
due to the 
lo-in. tie 
saturated 
heavy 


due to expansion, may be 





Consulting Engineer of the 
Ohio, by the use of expansion 
patented 


pavement 


Carey Co., 
made of material manufactured 
failure described by Mr. 
block 


made of 


was 
bridge over the 

layers of a 
wool felt, which is coated and bonded together by 


ship-lapped form of 


used to 


rods “Elastite” is alternate 


coatings of an especially compounded asphalt. It is 
thick and in widths up to 

long. Mr. Shutt states that the wood blocks 
With a %-in. Opening over the tie 
this space stuffed with a strip of “Elastite 


the rail web is designed to prevent the 


made in strip form from % to 2 in. 


12 in., 5 to 18 ft 

. 
should be laid rods, and 
A similar strip 


along blocks bearing 


against the rail head from buckling ‘Elastite” is claimed 
to have better wearing qualities than a simple bituminous 
filler 


Stopping a Leaky Seam in a Corrugated Steel Pipe—A 
rugated steel pipe wide bed of an intermittent 
stream as an inverted siphon leaked at one of the joints where 


cor- 


crossing the 


by an oversight in manufacture one length of pipe had not 
been soldered as were the others. The water spurted out of 
the leaky seam and threatened destruction of the supporting 


earth bank. The leak had te be stopped quickly as there was 
no means of stopping the flow of water in the ditch in time 
to avert the disaster. The manager of the ditch had heard 
that a leak in a steam boiler could be temporarily checked 
if a small quantity of horse manure was introduced within 
the boiler. He reasoned that it would also be effective in the 
present case. A quantity of that material was close at hand 
and he determined to try it Two wagon loads were pitched 
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in at the upper end of the siphon and within a few mi S 
the leak was entirely checked. The siphon was Operat: 
entire season with no further repair. 

The repair of siphons in this way is not in general " 
cated, but the idea may be worth while on occasions. \ 
Mann Boulder, Colo. ] 

Table of Weights of Angles—As given in the stee! 
handbooks, the tables of weights of angles are spread 
several pages. This necessitates, in estimating steelw 
particularly in mill buildings, which involve mainly ans 
the constant turning of pages to get from 3x2 angles t 
or to 3M%x38% angxles, ete The tables are easily cond 
into a single table of one page by an expedient sux; 
by Alex. Broadhead, of Kennett Square, Penn. The are 
in this table is the sum of the legs, e.g., 6 in. (represt 
either 3%x3% or 3x3 angle), 10 in. (representing 5x5 o 
angles), ete. The vertical columns of the table are fo 
different thicknesses In using the table, the size of 
must be converted mentally into the single figure of the 
of the legs, but this is automatic and does not make the 
slower or harde? 

Road-Direction Map Signs to be placed either at 
intersections or to protect dangerous crossings, at soms 
tance from the intersection, have been devised by ( 
Cooper, borough engineer of Wimbledon, England, in 
junction with his assistant, Mr. Bowen In a letter t 
London “Surveyor” of Feb. 6, Mr. Cooper stated: 

It occurred to me tt 
the plans of the inters 
tion Were substituted 
arms, far better infor 
tion would be afforded 
proaching traffic. Th 
plan 3 ft. diameter, to 
scale of 8 ft. to 1 in. l 
embrace 288 ft.; on_ this 
40-ft. road appears 5 i: I 
width, and allows 4-in. let- 
ters, easily readable 
distance of 200 ft W here 


post could be observed f1 


each road, plans ca} 
placed on such post facing 
these reads, and so 


a multiplicity of 
transparent faces are used 
with a light, these plans 
might be illuminated at 
night. 

A proposal that the post 


t 1f 
posts It 


bearing this sign might also 
be used to bear anoth: 
one giving “distance to tl 


nearest doctor” contains 


grim suggestion of possibl 


accident which is not at all 





surprising in view of the 
fact that no longe) ize 
than December, 1913, th 


were killed by 

automobile running into th 
wall or railing of the bridg 
shown on the 


road-sign 


persons 


accomp 





ing 
automobile 
Bingham. Mr. 
guarding 


map 
was con 

states that 

the approaches to this bi 


from the direction of 


signs as he proposes, 


Cooper 


would have given the driver knowledge of “the road to 
and the existence of the bridge where the accident 
place.” 

The Camp and Commissary Arrangements for field enszi- 
neering parties and floating gangs of the Nashville, Chat! 
nooga & St. Louis Ry. are about as follows: Supplies 


bought in various quantities as needed, at the nearest point 
and the provisions are shoused usually in a small tent xt 
to the cooking tent, which latter serves also as a mess tent 
Besides these, there is an office tent, and sufficient tents to 
house the party. The men are supposed to walk to nd 


from work, and hire teams to move camp. 
casions no 


Except on rare 


teams are retained with the party. The floating 

gangs of the company’s labor forces are housed as a rul: 
caboose cars, each gang having eight cars, as folk 
Foreman’s car, cook car, dining car, three sleeping cars 
two tool cars. Each sleeper has 6 to 8 double-deck bu S 
and accommodates 12 to 16 men, but there are rarely 
than 12 men to the car The men are fed by the rail 
company, supplies being bought in Nashville and distrib 
to the several gangs as required. The company also 
nishes a cook and helper for each gang, and the cost of b | 
ranges from 28 to 35c. per head per day. 

Bridge gangs receive higher pay and feed themse! 


Section men are provided with houses for 


their families, and they also feed themselves. 


themselves 












1914 


a 12. 





ENGINEERING 


IARASTUUNLLLLUDENULUAUEQLSUUUSLUDAEUOUELOUOEAUEAAOOEDUUEAUENAA AEE AOPAD AAA PULA ASAP 


NEWS 55 






UOTE TATE LAET ELENA 


POT DUAUUUOUUAAUUUURUEUUAAUANGAOGEGOAER RAGGA RERUNS 





jedi t } ll 
AUUUUELEVEVEOCUETOATU ETE AEADATA DATE DATA EECA TATA EEDA EAE EAA et = 
are informed that the stock-selling engineering port them by declining to respond in any way to such ad- 
: ‘ is ’ Fel 19 ; vertisements as those alluded to. 
Which Was hoted Ih oul neu of eb. , and avalll The Council have informed the Local Government Board of 
fast Week s Issue, as having been raided by th: their action in making this communication to the Institution 
authorities, has now transferred its operations TO \bout the only eriticism that can be made of. this 
{ vO. The local post-otfice officials declined to in circular is that it nught well have been supplemented 1yy 
until complaint should be made by someone who — an offer of aid to municipal authorities desiring to employ 
ost money, and the newspapers could not well stop — an engineer by recommending to them men who would be 
‘want” advertisements as they were sent in from sub- especially competent for the particular work to be under- 
us. The facts of the case and the character of the taken. It must be remembered that the average alder- 
ess have been brought to the attention of the agents man or member of a town council has verv little ac- 
building in which offices had been established. quaintance as a rule with engineering matters and with 
We can only repeat our former caution that engineers an! engineers. One reason why he is ready to award engi- 
s secking employment should be suspicious of offers neering work to the lowest bidder is because he realizes 
inv concern requiring the purchase of stock. his incompetence to judge of the ability of one engineet 
t over another for the work in hand. 
Le. ons . ee «ot > ~ en TAY 23 
afne through the Suez Canal 
; ¥ ‘ ‘ . ies 2 ; - 
lraftic through the Suez Canal, which has shown an The Small Concrete Mixer 
niost continuous erowth ever since its opening, was 
oO 4} . ¢ 2 . 4 {is not so Many vears since certain conservative engi- 
<s in 1913 than in 1912.) Tlad this falling off occurred ie EAS . 
: ; neers regarded the mechanical mixing of concrete as a 
r later it would have been ascribed, of course, to the bl licabl | 
: ‘ ‘ “~ s dangerous Innovation, possibiy applicable to certain KINds 
ne to tratlic of the Panama Canal. As it is, the . >| J PI 
g ’ | : 14] . 1 of uhimportant conerete work on account ot the saving 
<° must be sought elsewhere, and it is doubtless foun oa . 
if ee ; ; i : in cost, but not to be thought of in the major operations 
d come slackening in the phenomenal activity mn mter- ; ; : F a ‘ 
# ; 2 = 019 where strereth of concrete was a prime necessity. Even 
onal trade which prevailed in 1912. 190% al : ‘ 
en a ; ; so recentiv as YO., a Standard work on concrete With 
What makes the falling off in traffic quite remarkable : ; 
is , . : . . | rare progressiveness admitted that “the best forms of 
Is - that it occurred just after the rate of toll on vessels f' 
, 4 : he a mixers now on the market give results quite equal to the 
ssing through the eanal had been reduced. which might } ko? Todt >t] 
t} . vets . est Hand work. oaav, the superiority of the mixer 
heen expected to stimulate the traffic. The figures f leas 


he number of vessels, total tonnage and total receipts 





tolls for the last three years are as follows: 
y 1911 1912 1913 
N er of vessels 4,969 5.373 5.085 
4 tonnage ea 28,008, 27,737,180 
R pts, franes 131.024,000 132.912,.000 122,980,000 


he Imstitution of Civil Engine 
eers Opposes Engineering 
Competitions 


ln England, as well as in the United States, frequent 
‘tances occur of municipal authorities which have en- 

ering work to do inviting competitive bids from engi- 
It appears that the prac 


Kngland so that the 


s for performing the work. 
las become common enough in 
lustitution of Civil Engineers has seen fit to take notice 


iv issuing the following circular to its members: 


Sir 
The Council have had their attention drawn for some time 
f to a practice which exists among local authorities, of 
ng by advertisement engineers to submit in competition 


others their terms for preparing plans and proposals for 
accompanied then 


of the of the 


n engineering schemes, 


S later by 


or perhaps 


stage estimates cost works pro- 
of the Council 
irable in the best interests of the public 
selves and is derogatory to the enginering 
Council desire to emphatically the 


which they regard the practice in question. 


the opinion such a proceeding is very 
authorities 
profession. 
repugnance 


They have 


express 


é confidence that the members of the Institution will sup- 





tardilv 


admits of no discussion; engineers have rather 
recognized that muscle cannot compete with machinery. 

While the concrete mixer has become an indispensable 
adjunet to construction, there 
ot 


one place is so small as to make a mixer inadvisable both 


are any number of pieces 


work where the amount of concrete to he used at anv 
from an economic and operative standpoint, and in these 
still resorted to, although 


it is highly probable that the concrete so mixed is not as 


cases the old hand mixing is 


good as that mixed hy Mla hine. For such instances there 
has recently come onto the market a great number of 
small mixers of admirable design and advantageous price 
At the recent cement show at Chicago, about the only 
feature worthy, on account of its novelty and interest, of 
the attention the contractor already 
fairly conversant with concrete work, was the great num- 
ber of At different 
makes were on exhibition. 

Certain common to all of these mixers, 
although naturally there are points of individual super- 
lority. 


of engineer and 


these small mixers. least a dozen 


features are 
Taken as a class, however, this small mixer is of 
the batch type, capable of mixing from 14 to 14 eu.vd., 
and is mounted on an easily portable truck together with 
a gasoline engine drive and, occasionally, a loader and 
unloader. Their price varies from $150 to $400, com- 
plete. When this type was first put on the market, it 
suffered from a marked fragility, so great, in fact, that it 
earned the term “tin-pan mixer,” but the latest exhibit 
in Chicago showed that the manufacturers are beginning 





nr 
‘ 


Qo 
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to realize the necessity for staunch construction. Some 
of the machines, in fact, seemed to be of even more solid 
design than is common in their larger predecessors. 

While the obvious field of the small mixer is the con- 
crete sidewalk, house, block factory, etec., where isolated 
concreting is obligatory and where the large mixer would 
be too expensive, it would seem to have a very real place 
in the larger kinds of concrete work. On every big 
contracting job concrete has often to be laid in locations 
and at times when it is extremely inconvenient to use 
the main mixing plant and recourse must then be had to 
hand mixing. It is quite within belief that for just such 
occasions one of these small self-contained and portable 
concrete mixers would soon pay for itself, not only in the 
character of the concrete produced, but in the actual 
cost of making and piacing. It has its obvious limita- 
tions, but it is a very interesting development in the con- 
crete field and, judging from the great number of manu- 
facturers who have taken it up, it promises to be a live 
one. 


% 


The Honors Bestowed on 
Col. Goethals 


On the evening of Mar. 3, at one of the largest public 
dinners ever held in Washington, President Wilson pre- 
sented to Col. George W. Goethals the gold medal of 
the National Geographic Society in recognition of his 
work on the construction of the Panama Canal. 

In New York City, on the following evening, Carnegie 
Hall was crowded with a distinguished company to wit- 
ness the presentation of a special medal of honor pre- 
pared by the Civic Forum and presented to Col. Goe- 
thals on behalf of that organization by President Finley, 
of the University of the State of New York. 

At the Hotel Astor, on the following evening, a thous- 
and members of the Economie Club attended a dinner in 
honor of Col. Goethals and witnessed the award to him of 
the medal of the National Institute of Social Science. 

Every member of the engineering profession may well 
be gratified when such notable honors are conferred upon 
a great engineer in recognition of the work which he has 
done. This is especially the case because it has frequently 
happened that the public honor for the successful con- 
duct of a great work has been given to the promoter or 
the financier in charge instead of the engineer. 

It is the case more cften than not, too, at the present 
day. that engineering works of great importance and dif- 
ficulty proceed from beginning to end almost unnoticed 
by the general public, which has indeed become so ac- 
customed to marvellous feats of engineering that it is apt 
to accept them as a matter of course. : 

It is an old proverb that “republics are ungrateful,” 
but a modern addendum to it would be “corporations 
know no gratitude.” It is easy to see that the publie 
interest in and appreciation of engineering works is far 
greater if the work is ander public control than if it is 
done by a corporation. It will hardly be questioned that 
the public interest in the Panama Canal work and ap- 
preciation of the engineers who have carried it to success 
is tenfold greater than would have been the case had the 
canal been built by a private corporation. 

During the decade since the Panama Canal work began, 
American railway companies have completed a dozen 
huge enterprises, such as the Pennsylvania Railroad ter- 
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minals in New York and Washington, the New \ 
Central terminal in New York City, the Chicag: 
Northwestern terminal station at Chicago. Of how 
of these great works has any adequate public celebrat 
been held? Of how many of them has the public | 
heard any word concerning their engineering creato 
We doubt whether these engineers have been honored 

so much as a line in the annual report to the compan 
stockholders. 

We may well look back with some regret to the « 
tom of an earlier day, when the driving of the last sp 
on a railway line, or the completion of an important 
bridge or station, was made the occasion for a_fitt 
celebration, at which it very frequently happened t 
the engineer responsible for the work came in for sone 
share at least of public honor. It is, of course, true t! 
the yardstick by which we measure performance |ias 
A million-dollar job 
which was a nine days’ wonder generations ago, is today 


grown apace with advancing years. 


-a matter of ordinary routine in connection with the ope: 


ation of a great railway or industrial corporation. 

There is reason to believe, however, that even in work 
done by great corporations there would be advantage I 
returning to the custom of an earlier day. If the cor- 
poration managers take the great achievements of its 
staff as a matter of course, is there any wonder that the 
public does the same? Suppose a great railway or indus- 
trial corporation were to inaugurate the custom of hold- 
ing public celebrations of the completion of any impor- 
tant piece of work and paying due honors to the men who 
have carried them to success. We believe such occasions 
would foster a better appreciation of the work which th 
much reviled corporations are doing for public benefit. 
Besides this, such generous recognition of the enginecrs 
who have amply earned honors would add greatly to the 
esprit de corps of the whole working force. 

The honors paid to Colonel Goethals are of great value 
to the engineering profession from another point of 
view. The bestowal of these honors in recognition of his 
great work at Panama serves to emphasize to the public 
the high value of the trained and experienced engineer 
who combines with his technical knowledge a high order 
of executive ability. 

We say this is an object lesson of great value because 
there is a widespread fallacy abroad that any bright 
man is competent enough to perform successfully any 
job in which a popular election ora political appointment 
may land him. Those who believe this fallacy, believ 
also, of course, the other fallacy that a high salary to 
any man is wrong since there are plenty of other men 
equally competent who would have been glad to have 
undertaken the work. Of course those who hold to this 
belief, hold also that one engineer is as good as another 
of equal training and experience. The element of per- 
sonality which enables one man to win distinguished suc- 
cess in a task where another wholly fails is overlooked. 


+ 


Those who have shared responsibility for importa: 


work involving the efficient management of large forces, 


however, know by experience how rare are the men « 
demonstrated ability to successfully perform the big tas 
of the present day. The head of a great financial instit 
tion in New York City recently declared that he did no’ 
know where to find men of sufficient competence to { 
positions of large responsibility in the concerns in whi 
his institution was interested. 
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ere argument, however, will teach the public the 
of the idea that any man is good enough for any 
is only such object lessons as the success of Col- 
vethals at Panama that teach the public the lesson 
eat men are needed to conduct great works. 
- of especial interest at the present time, too, to re- 
e lurid stories concerning the difficulties of the 
it Panama to which the newspapers gave such wide 
tion all through the early years of the canal work. 
certing though these stories were at the time, they 
» magnified the difficulties encountered at Panama 
en those who hold to the theory that any man 
enough for any job do not venture to suggest 


ny other engineer or executive head could have done 
at Panama as Colonel Goethals. 


The Constitutional Amende 
ments im the American Soe 
ciety of Civil Engineers 


The great men who framed the Constitution of the 
United States, with deliberate intention made the process 
of its amendment so complicated and difficult that dur- 
ing the century and a quarter since the adoption of the 
Constitution, only a few of the many changes which have 
been agitated concerning that document have ever been 

tually carried into effect. 

These who framed the present constitution of the 
American Society of Civil Engineers apparently held 
: similar idea—that it was wise to make changes in the 
nstrument as difficult as possible. Hence they required 
that not merely a majority vote but a two-thirds vote 
should be required to make valid an amendment to the 
Constitution. If, therefore, any proposed change in the 
constitution meets with any considerable opposition 
among the membership, its chances of adoption are small. 
With a clear understanding of this, many of those who 
favored the amendments to the Am. Soc. C. E. constitu- 
tion on which a letter ballot was counted at the meeting 
ast Wednesday night, felt from the beginning that the 
success of the amendments was doubtful, in view of 


the strenuous opposition of many members. 
The result of the ballot, which is given in detail else- 
where in this issue, shows that the amendments would 


y have heen defeated even had the constitution permitted a 
‘ change by merely majority vote. On the first two pro- 
posed amendments, however, the votes for and against 
7 were not greatly different in number. 

, lt would be interesting if a concrete expression were 
r made as to just what the vote signifies. That is to say, 
. as to just what was in the minds of the members who 
, voted for and voted against these proposed amendments. 


l 
} + 


the first place, since the number who actually voted 

only about half the Society’s total voting member- 

‘ip, it is evident that fully half the members did not 

the trouble to vote. Probably most of those who 

to return the letter ballot did so either because 

did not understand the question at issue and pre- 

| not to commit themselves upon it or else because 

ey have comparatively little interest in the conduct of 
he society any way. 

So far as the amendments themselves are concerned, 

ey are, of course, merely means to an end. The view- 

f those who voted for the amendments is in gen- 

eral, we take it, that the Society should broaden its 
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functions and undertake various tasks which it has not 
hitherto attempted. The viewpoint of those opposed the 


amendments, on the other hand, is, we presume, that 
they approve the conduct of the Society in the past and 
oppose any action that might be construed as criticism 
of that conduct. This idea in fact was expressed by Past- 
President John F. Wallace, in making a motion to table 
the amendments at the recent annual meeting. 

The divided vote on the constitutional amendments, 
should not by any means be construed as indicating that 
the Society members who take an active interest in its 
affairs are split into two irreconcilable opposing camps. 
Nine-tenths of those who cast the ballots which were 
counted last Wednesday would agree, doubtless, on the 
proposition that everything possible should be done to 
make the Society of the greatest usefulness to the pro- 
fession. It is quite possible that had the effect of the 
proposed amendments been clearly understood by the 
membership, apart from all questions of personality, they 
would have met with substantially unanimous approval. 

[t is interesting, by the way, to contrast the different 
methods by which the matter cf official nominations for 
officers In the Society has been handled in the American 
Society of Civil Engineers and in the American Society 
of Mechanical Engineers. In the Civil Engineers, there 
is under the present constitution most elaborate machin- 
ery provided for the selection of a nominating committee, 
chosen by geographical districts covering the entire coun- 
try, so that by no possibility can the nominating commit- 
tee be bunched in a given locality and unduly favor the 
selection of officers to represent that locality alone. Fur- 
ther than this, the constitution itself prescribes that the 
Society’s directors shall be geographically distributed over 
the country. We know of no other technical society 
in Which any such elaborate provisions have been made 
to insure that the officers elected shall be truly represent- 
ative of the society at large. 

In the American Society of Mechanical Engineers, on 
the other hand, the official nominating committee is ap- 
pointed by the president of the society. The only pro- 
Vision respecting it is that none of its members may be 
chosen from those then holding membership in the So- 
clety’s Council. By custom, however, a Past-President of 
the Society is made the chairman of this committee. The 
nominating committee so appointed has full authority to 
make its own selection of nominees for Society officers. A 
safeguard which has proved amply sufficient to prevent 
any attempt to keep control of the Society in the hands 
of an “inner ring,” is that any twenty members of the 
Society may organize as a special nominating commit- 
tee, select a list of candidates for the vacant offices, and 
such nominations must be sent to the members along with 
the regular ticket nominated by the officially appointed 
nominating committee. 

There is, indeed, a similar safeguard embodied in the 
constitution of the American Society of Civil Engineers, 
under which any twenty-five members of the Society who 
choose to take the trouble, can nominate a full ticket 
for the Society’s officers and have it sent out to ballot 
along with the regular nominations. 

Bearing this in mind, the defeat of the constitutional 
amendments, recently voted upon, loses a large part of 
its importance. There is certainly machinery enough in 
the present-constitution to carry out the will of the ma- 
jority of the membership, whenever it chooses to put 
that machinery in operation. 
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Lor siMeer 


Publicity the Eng 


After 1 
in recent numbers of ENGINEERING NEWS (ante pp. 


201 and 474), 


Sir the above head 
176, 


what a 


ading the articles under 


the writer sorrowfully realizes 


t 


conservative pr engineering really is. 


rt ¢ SS1On) 


Away back in Iss, Just 50 years ago, the writer on 


’ 


LICO, W hie re Ww Was assoclater | Wi { h 1 he 


his return from Me 
lamented 7 W. Wi llineton on thie Mexican Central Iy., 
read a thre “Railway Svstem of Me x1C0,” 


a 
paper on petore 


the Engineer’s Society of Western Pennsylvania. 

Re vizine that Mexico Was a terra incognita and wish- 
Ing to excite interest im the subject of the paper, the 
writel prepared abstracts of it, couched in popular style, 


which were furnished to the daily papers and published 


thie day after the meeting Before this meeting there 
were very few people in Pittsburgh who had ever heard 
of the Engineering Society, and fewer that there were 
any railroads in Mexico. Unfortunately, other authors 


of papers failed to similar methods of publicity and 


the society soon fell into that condition of “innocuous 
desuetude” mentioned by your correspondent, Mr. Poe. 
Happily that condition does not now exist. 


Was prominent 


} 


eading daily news- 


also, thr 


At that time, Nicaragua Canal 
in the public eve and | furnished a 


paper of Pittsburgh articles readily understood and de- 
] 


rived from offictal sources. 


that these articles 
were eagerly sought after and always printed in full 
As Mr. Poe forcibly says, in all of the large cities there 


are engineering enterprises in progress Which would make 


, ‘ 1 , 
sood copy for Sunaday (){ 


course, the 
] | 


readadiiyv ulders 


Magazine seclions. 


<t_e | : . ct } 
articles Must ve written In a styie tood by 


the general reading public and free from the technical 
language usually emploved in engineering papers. — If 
engineers crave for publicity and desire that the world 


should know of their achievements, it develops upon them 
to take the initiative and not wait for reporters to do 
it for them in an inethc lent Manner. 
EMILE Low, 
606 Ashland Ave., Buifalo, N.Y Mar. 2, 1914. 
Sir—The communication under the above, caption u 


News, of Feb. 26, 1914, 
a subject of never failing interest, because it 
the 


ENGINEERING brings up 
treats 
development Of 
That 
and this being so, 


sources of personal advancen: 
“it pays to advertise” has been abundantly proved ; 


do 


Asking that question and insisting 


why not all engineers advertise ? 


upon frank answers, 
will bring to light the real reason why more engineers do 
not follow the advice of Mr. Poe in bringing their names 
before the public. 

One of the principal reasons why engineers, particu- 
larly the younger ones, do not write for the technical 
journals, is that they are not allowed credit for their own 
work, and 
of the head of their department. It is becoming more 


and more a fact that the chief engineer in charge of im- 


do not care to write for the exclusive benefit 
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TIPE ere 
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portant works is less an engineer than a finan 
executive head: 
these men 


under their control, 


often he is not an engineer at a 
the 
the more jealous are they 


less know about actual technica 


reputations, insisting upon receiving all credit, 


cluding anyone else. Thus, if a voung enginees 
a bridge which forms a part of a large engineerin; 
under a well not be all 


describe it in print with any credit to himself. 


known engineer, he will 


not a theory, but a condition which confronts most 


neers l] 


undertakings under i 


form. of 


working on large 


The 


open to them. 


heads. most available advertising 
vets the id 
literature is the 


My personal experience has been 1 


another view, one 


] 


technica! 


From point of 


reall Good poorest 


advertising. 


man who is capable of producing serious 


aha 


articles for technical journals 


does not prot E Dp» 


Whether this is due to the fact that he 


4 “ 
Is Tempera 


unfitted to take advantage of advertising, or becaus 


lous articles are not good advertising matter. [ shal 


to individual judgment. 


To write good technical must ha 


he will 


papers, one 


thing to say, or fall into the class of verbos 
tudinizers known as “windjammers,” unworthy of t 
tention of the technical world, 
Quite 


the 
press. Ie 


different, however, is the advertising aj 


unscientific mind through the columns of th 


who can have his engineering miracles 


up to the awful admiration of the masses will wud 


edly progress, his more 


but along paths which 


brother would refuse to traverse. To advertise one’s 


fession, like a safety razor or a hair restorer, ma 
fame and money, but the real technical man cai 


real technical n 


“business man.” Then, which shall it be: e 


it, and the one who does do it is not a 
but a Oi 


| believe one person cannot be both. 


Henry A. MaArvis 


i 
or advertiser ? 


Yonkers, N. Y., Feb. 28, 1914. 


Causes of Derailments of Loco- 
motive Tenders 


Sir—In editorial on a derailment 
GINEERING News, of Feb. 12, 1 think vour su 


your aceld 
remedy of lowering the center of gravity of tend 
eorrect but 
running at high speed. 


one, does not go far enough to insu 


[ have had some experience in investigating s 
and the eonditions 
sults have been so similar that I feel safe in 1 g 


cidents, on a straight track, 


conclusions. 

Twelve years ago when I was locating enginee: 
Missouri Pacifie Ry., I was on a M. P. train, 
Little Rock, Ark. Running at 40 miles per ly 


rear truck of the tender was derailed, finally } ng 
the ties and stopping in 1000 ft. 


| examined all t ol- 











ENGINEE 





R | 
\ 









failure of the 


, everything belonging to trucks being in place. 


There was no any ot 


was in fair condition and the point of derail- 


ears ago, When on a train of the Pere Mar- 


R., from Detroit to Toledo, the same sort ol 
tender rear truck occurred at 50 to 60 

rs Che train ran about 1200 ft., stopping 

r truck against the forward truck of the bag- 
\ urts of the derailed truck were in position, 

it the point of derailment was in @ood line 

cher ~ ! 0 the true S ah 

= x ses an n others J 

vy the three-wheel velocipede, trackmen know it 
<sarv to set the front wheel at a certain slight angle 
eage line, the wheel linine toward the center 


ie track usually, and no matter how earefully 


t a certain speed (there being practically no 


he, a 


) the car surges and easily derail on 


pry 
kc y 


track: being safer on a well 


lined and elevated 


rd Rail. 738 /8' ” 
lcuabanaiatattaait 


s pianist. atin atigaitiel ; 
SS eae 


? 8 xlOx 
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Part Side Elevation 
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STANDARD FLOOR FoR Pie TrREsTLES, Mopitk & Onto R.R. 


| have observed the same thing in hand cars; at 


15 miles per hour with ordinary loading (4 or 5 
they run very steadily. On down grade, at 20 


, liiles per hour, or more, the same surging occurs as In 
case of the velocipede. 
he ot 


cause of such derailments. 


tender trucks is the direct 
Surging, helped by the un- 


: 3 : 
short wheelbase 


symmetrical water loading, precipitates them. For all 
<s at speeds exceeding 30 miles per hour, I think 


6 ft 
2 to 3 


center 


only remedy is in a longer tender by at least 


base ot 
the 
with the addition 


f° an truck-wheel 


This 


more 


increase in each 
the 


The se chang 8, 


would make lowering ot of 
feasible. 
ash plates vou suggest, would very materially re- 
number of derailments. 


WENZELL, 
Ry. 


A. of, 
Chief Ener... Michie W 


Mich.. 1 l. 25. 191 1. 


an Chicago 
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Floors 


ssion report of thr le 


Commerce 
f this com 


yout 


Interstate 
railment of 
Miss., 


ae te 
the following statement: 


vour comment on 1e 


one oOo 


a 


trains near Buekatunna, in issue of 


rou mak 
Ou LAKE 
there blocking between 


derailed 


whether 
their 


ot stated “ 


s ny 


prevent being bunched by 
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and it is probable that this very important featu f he 
trestle was omitted 

The outside guard timbers were fast ed by iescrews 
to every second tie 


For your information I ine| 
Ohio RR. Co.’s standard plan 


a 


the Mobile & 


tresties which rep 


resents clearly the tvpe of floor that was on the trestle in 
question. You will see that the guard timber is dapped 
one inch over each tie, Tous orming to the commo! 
tandard on most Ame) \ 


\\ hat 


problem. 


wevel His presents an tteresting 

ould have happened had there een no wood. bloe to 

revent the bunching but in their stead each ti wl been 

fastened on each end to the stringers ( ) ( 

mber with a lagscre making to SCTeW e] ? 

H. AUSTILL, JR., 
Bridge Engineer, M. & O. R.R 
Mobile, Ala., Feb. 17, 1914. 


| In our opinion the blocking between the ties made by 


dapping the guard timbers over them is a better safe- 


fuard against the bunching of the ties bv derailed wheels 


than lastening the ties to the timbers by drift bolts or 


‘ 


25°0" 





Part Cross-Section 


» 


lagscrews, and we believe it is cenerally so regarded by 
bridge engineers. We reproduce a portion of the stand- 
ard plan referred to above showing the trestle floor.— 
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New Photo-Reproduction Systems recently introduced pro- 
vide for the reproduction of tracings on tracing cloth and the 
blueprints. The reproduced tracings are 
of the same size as the originals and blueprints can be 


photo-reduction of 


made 


from them in the usual way. As no solution is used there is 
no damage to the original or the copy. This process is con- 
sidered specially desirable at the present time, in view of the 
fact that the railway valuation board of the Interstate Com- 
merce Commission is requesting the railways to furnish trac- 
ing-cloth copies of all their original tracings It ill ive 
exact reproductions without the time, labor and checking in- 
volved in making new tracings. The initial copy made by this 


process is expensive, but after the plate is made the cost de- 


creases with the increase in number of copies There is in 
England the “Ordoverax” process for this purpose, nd in 
France the “Dorel’’*process An attempt was made some years 
ago to introduce the latter in this country, but was u ‘ SS- 
ful owing, it is said, to climatie conditions, since a low em- 
perature and a certain degree of humidity must be ma ned 
The photographic copying of blueprints is often desirable, 
and has been found of special advantage cases where or - 
nal tracings have been lost or damaged and only bluepr t 
were available The original may be of any size ut 
size of the copy is limited to 11x14 in., so that very 
originals would be copied in sections Si origi: 
be enlarged No negative is used, thus elimi: ing the « 
of fixing and washing before printing The. cost ! ; 
the process takes but a very short time The copy is made 
upon a sensitized parchment which can be folded without 
cracking and will stand rough usage, and from w ch blue- 
print or whiteprint copies can be made Both of t | 
esses are specialties of the American Blue Print | ( of 


Chicago. 
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The Recent Storm Damage in 
Los Angeles 


An idea of the great amount of damage done on Feb. 
17, 18 and 19, by the floods in southern California, is 
given by the accompanying views taken in Los Angeles 
hy a correspondent who contribute s also the following in- 
formation. 

As briefly noted In ENGINEERING NEWS, of Feb. oie 
some 7 in. of rain fell, which, however, of itself does not 
indicate the cause of the great damage. A severe storm 
in January had brought the seasonal rainfall up to 15.04 
In., or about normal, and this had saturated the ground 
so that the runoff from the second storm was a much 
greater percentage than usual. 


The worst of the storm was over on the second day. but 
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VIEWS OF THE Los ANGELES FLOoop DAMAGE 


(1) Bridge of Atchison, Topeka & Santa Fé R.R. Over 
Arroyo Seco; Concrete’ Pier Undermined and Tipped Over. 
Spans at Right Have Been Raised on Timbers 

(3) Ruins of Comfort Station at Sycamore Grove (Los 


Angeles City Park) 


enough rain fell on the 19th so that the streams remained 
swollen and continued to undermine the dirt banks of the 
rivers and arroyos, which had never been protected be- 
cause of the infrequence of such floods. The river beds 
are of gravel and the slope great enough to give the water 
ereat velocity. The banks are of sand, loam and clay, 
and they melted like snow under the impact of the swift 
torrents that raced down the streambeds. It was the ve- 
locity rather than the amount of water which was respon- 
sible for the great damage. 

In Los Angeles, the worst damage was along the 
Arroyo Seco, where several bridges were wrecked and 
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numerous bungalows carried away altogether, ole 
sireets along each side of the channel disappeared, 
landmarks have been obliterated entirely. Th 
brated Los Angeles pigeon farm, “the largest 
world,” located at a bend in the Los Angeles River , 
posite Elysian Park disappeared as if by magic, 
a single rew of coops remaining. Several 

and feet of railway sidings along the Los <A 
River were carried away with the high bank on 
they rested. All the old car trucks that could be si 
were dumped over the bank, where the attack of thi 
Was Most severe, in an attempt to stop the destr 
Long stretches of high-tension power lines were 
down by undermining of tower foundations. All| 
service was abandoned and Los Angeles was pract 
isolated. Some 500 passengers from stranded Eastern 





(2) Remains of Trestle Across Arroyo Seco. Typical 
Changes in Real Estate. 


(4) Bungalow that Was On the Bank of the Arroyo 5 
Just Above the Junction with the Los Angeles Rive) ( 
ing the Great Amount of Soil Carried Away. 


trains were brought in on two flat cars and two bos : 
by foot transfer across the San Gabriel River. F 
tunately, the city car lines and the lighting and te! 
service continued with little interruption. The 1 
gas lines were cut off, 

Many ranches south of the city were flooded : on 
$400,000 and another worth $80,000 had all th: 
provements ruined, A few lives were lost. Los A 
Harbor has been seriously damaged by the deposit « * 
eral thousand tons of river spoil. In the six co int 
most affected, some 35 bridges or more were lost. T 











damage has been variously estimated up to $3,000,100. 
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ollapse of a Portion of the Ante- 
lope Valley Steel Siphon, Los 


Angeles Aqueduct 


By WILLIAM 
SV) VOPSTS—-An S-in, rainfall in three days in desert 
ry where the annual rainfall rarely exceeds 7 tn., 

a washout where a 10-ft, steel siphon of the Los 

US Aqueduel CTOSSCS @ small creek. The concrele 

S supporting the pipe were overturned, the pipe broke 
everal joints, and hee oulrushing water emptied the 
SO rapidly thal a portion of if collapsed under a i 


ii AU pressure. 


ngs 





Ve Antelope Valley Siphon has a total length of 
(66 ft. with a maximum head in the center of the 
ey of two hundred feet. Of the length, 2756 ft., at 
e north end is of reinforced concrete and also 3314 ft. 

e seuth end. The remaining length is of steel, 


Thi 
sod of 8g-in. plate and the two ends are of 14-in. plate. 


ft. in diameter. middle half of the steel is com- 


Chief Engineer, Los Angeles Aqueduct, Los Angeles, Calif. 





IN STEEL PIPE AT JOINTS 


DowN THE LINE 


Pia: i. 
Fia. 


IREAK 
. LOOKING 


» 
vo 


Views oF FAILURE OF ANTELOPE VALLEY SIPHON, Los ANGELEs, CALIF., TAKEN 


Finkle, consulting 
writing five days 
the failure, 
failure of 


{From photographs supplied by F. C. 
neer, Los Angeles, Calif. Mr. Finkle, 

Sey ier than Mr. Mulholland sent his account of 
essed the opinion that “the break was due to 

ctive conerete piers under the pipe crossing Antelope 

llevy Creek, in which [creek] only a small amount of water 

flowed the present year, as evidenced by water marks on 

banks.” Mr. Finkle also expressed the opinion that it 


it) = o . : 
: ild be impossible to restore the collapsed pipe to its orig- 





MULHOLLAND* 


All the steel pipe is laid half its depth in the ground. 

In the center of the valley, when the pipe was laid, 
there was a small ravine about 8 ft. deep by 15 ft. wide, 
which, afforded drainage for the entire west end of the 
valley, and from its appearance indicated that the maxi- 
mum flow that ever passed there was never in excess of 
tO or 560 cu.ft. per sec., the whole country being in an 
arid desert region where the annual rainfall rarely €x- 
The pipe 
two concrete piers, one 

On Feb. 18. 19 and 
nia was visited by a storm that in point of destructiveness 


ceeds 7% in. was carried across this ravine on 
on each side. 
20, the whole of southern Califor 
Was never equaled in this country. <As a result the cit) 
of Los Angeles was totally isolated from tratlic with the 
outside world for over a week. 

The rainfall at a point along the Aqueduct ten m 
from the Antelope Valley siphon, was over 8 in. in 1 
period, resulting in a freshet that cut out the small ra- 


! 
les 
| 


bal 





Two OVERTURNED Piers AND ree DISPLACED 
Fic. 4. Looxina ALONGSIDE THE LINE 


Fig. 2. 


D on Or 

Fes. 25, 1914 
inal shape by restoring the internal pressure and added that 
“engineers and manufacturers are of the opinion that the 


sheets must be cut out and rerolled or new material must b« 
purchased.” 

Fig. 2 was taken at the crossing of Antelope Valley Creek. 
The cradles in which the pipe rested face each other in the 
overturned piers, and the cradle marks may be seen on the 
under side of the pipe.] 
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ne above described to a width of 150 ind a depth 

roe) Tt his washout undermined the two piers, 

\ still tie on their sides intact in the bottom of the 

e, letting the pipe drop down and tearing three of 

the round seams apa oe Figs. 1 and 2]. The pipe 

( nh con Slot ‘ ! ter at the time the 

r rushed out, naturally. w 1 high velocity that 

Tiie qua ler-1hich ( we low | af wpe, | Sey igs. 

pal | ‘Phe beavier wt and the r 

} 

~ - ho Place Whe @ Is ; £0 2 81 iller 

} | } () | cal re we } ‘ eat e rif if 

l ares MO rou hes ‘ ¢ j w il vile Lo 

the broken part the center ¢ i ( au thre Wes- 

‘ 1" rhe } Some o they @ts \ if cle ryt Viere 

the bending is shar ly eplaced. The re- 

} rs ih the central section are ! completed | March 

| and | s eXpected tha 14 Wate! Vili ode Turned 

Thvre veh te rounad out e quarter-1 Phy ye vere Tire 
end ot thie Wi 

hi accident Is Stmilar in character to that which Ha}p)- 

pened to thre Bull Ruin Py yee il Port and, CITE..* some 

vears ago, but will be more easily repaired as that pipe 


} } . 


was of the lock-bar tvpe and sustained some damage by 


rupture of the plates along the bar. 
With the exception of this accident and the trivial 
amount of sand running Into the open portion of the 


} 


Los Angeles Aqueduct near its head in the Owens Val- 


i il 


ley, no further damage was incurred on the whole 21% 


i 





Fic. 1 GENERAT Vrew or ScENE OF EXPLOSTIO* 


! = QO] ‘a ‘ nios ent < 
i 
} 
( ! \ wt mio) ol Thre \ Oy 
' : 

- : ( a t's i Prbayie i 
ye BVA j { Va ‘ of xv L500 00, 
The Tee-Melting Power of t 1 ive been meas- 
i j f IM er, of tl (* t 1 Swis Veteorological 
it? per H ) 1 ti d 1 tion 

f ice pletes n th MW? nda de 


, 15, for illustrated 
Run pipe collapse, which occurred while 
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Severe Gas Explosions und« 
23d St. at Fifth Ave., New 
York City, om March 8 


Thr heavy Cas explosions he worl ine ol \I 


ripped two large holes in 23d St. at the tntere 


many plate-elass wince t| 


! i } 
Were HrOKReH. Riel Dersols Were ] rec, Mui 


roneral extent of the street lama is shown thi Iie, | 
Phe sequence of events appears to be as follows: T 


breaking of a 4S8-in. water maim under the intersection 
of Fifth Ave. and Broadway, at 23d St., at about 8 a.i., 
undermined the gas mains so that they sagged and leak 
At about 11 am., a 6-in, gas main exploded, proba 
from an electric spark. There was a quantity of under- 


ground electric wiring at this point. A) west bound 


crosstown car Was directly over the point of the explosi 


IOWING PLANKING Covertna SuBWAY EXCAVATION 


and the passengers were badly shaken up. although + 
iit were injured to any extent. Tt seems probable 
the underground contact system of the car caused 
spark which ignited the escaping gas. 


hae second yud third explosions OK irred betwee! 
j ] } 
i 


oOoded ATeHsS Were 


a.m. and 12:30, noon. The { 








out by fire engines. The fortunate fact that the a 





occurred on Sundav accounts for the small num 








injuries. On week davs. this is one of the busiest co 
In New York Citv. 


Official investigations were started on Mar. 9. 
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Boston Kngineers’ Dinner 


Boston Engineers’ dinner was held on 


Mar. t, at 


inual 


of Wednesday. the Boston City 


innnal dinner has become a notable affair in 

h the movement to foster codperation be- 

nea engineering organization and the local 
hat onal engimeering socleties. The din- 
Wednesday evening last was conducted joint- 
Boston Society of Civil Engineers, the American 
Mlectrical Eneieers, and the American So- 
Mechanical Engineers. The committee in charge 
eomen for e dinner was made up of rep- 

= from each of these three organizations, with 
Is ¢ rman. Prof. Il. E. Clitford, of the 


Eneincering 


School, who has won fame among 


<sional associates as a as well as an engi- 


poet 
The speakers 
ad of the Klectrie 


‘Five Brothers” bills pending in 


as toastmaster. after-dinner 
Westinghouse 


ISCLISS¢ ra the 


<s for the contre] of the business of interstate cor- 
ns, Dr. A. E. Kennelly, the work 
International Electro-Technical 
ssion: C. O. Mailloux, President of the Ameri- 
Electrical Engineers : 
President of the American Society of Mechanical Engi- 
-, and Prof. M. W. Franklin. 
present at the dinner, all that the banquet hall of 
City Club 


\W ho deseribed 


Institute of James Hartness, 


Some 250 engineers 


would accommodate. 


One tangible result of this movement for codperation 


ited action among the different engineering orevan- 


tions In Boston, was the organization, two years ago. 


of the Engineers? Club, of Boston. An intangible result 


of probably even greater importance is the fostering of 


th spirit ol COOPK ration and zood fellow ship among engi- 
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(View facing 
is on Fifth 


Hoe IN 23rp Str. Causep spy Gas Exprostons 


North 
Ave. 


foreground 


bloc k.) 


River; asphalt 
Paving on 


pavement in 
23d St. is wood 
neers engaged in all the different branches of the protes- 
sion. The | 


movement 


Success W hich 


las followed the coédperative 


among Boston engineers should encourage 


similar action among the engineers of cities where such 


action has not been taken. Such a has al- 


ready been inaugurated in a number of cities, and has 


movement 


heen accompanied in places with the establishment of an 
Kngineers’ Club, with the usual benefits of a social club. 





PAVEMENT OF 23RD Sr. 


left; windows of jewelry store 


Iding shown t uppel 





Inligih lomors to am American 
Engineer 


When Col. George Washington Goethals returns to 
Panama after his present visit to Washington and New 
York City, he can carry with him at least three gold 
medals, acquired within as many days, and enough laud- 
atory addresses and speeches by eminent public men to 
fill a fair-sized volume, 

The first medal above referred to bore this Inscription : 

This medal of the National Geographic Society is awarded 
to George Washington Goethals, to whose ability and patriot- 
ism the world owes the construction of the Panama Canal, 
Mar. 3, 1914. 

The presentation was made at the annual dinner of the 
Sor lety )\ the President of the United States, the Secre- 
tary of State acting as toastmaster. The guests included 
members of the diplomatic corps, cabinet members, prom- 


© 


Cou. George WASHINGTON GOETHALS, CHIEF ENGINEER 
OF THE PANAMA CANAL AT HlIS OFFICE I) 
Corepra, C. Z:, PANAMA 


inent statesmen and army officers. In presenting the 
medal, President Wilson said many things campliment- 
arv of the engineering profession, as well as of Col. Goe- 
thals. Extracts from his remarks follow: 


I am here to do what I suppose is an unusual thing for 


a society of this sort. It generally confers its honors upon 


those who have disclosed geography rather than upon those 
who have altered it. It is a sort of advertiser and custodian 
of the globe, but it is now about to honor a gentleman who 
has had the audacity to change the globe 

The engineering profession is one of the few creative pro- 
fessions. Those of us who have attempted to be literary men 
conceive that we have created conceptions of the mind, but 
we never can produce them in court They are never visibly 
upon exhibition But the magic of the engineer is that he 
ean change the face of nature and show the work of his 
hands and that it is in some deep sense creative in character. 
The life of mankind on the globe is altered, for example, by 
the cutting and the use of the Panama Canal. 

We have, therefore, to honor tonight the greatest living 
representative of this extraordinary profession. It seems to 
me to be natural, if I may say so with apologies to some 
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of our friends present, that the greatest engineer ild 
come from the United States. The United States has . 
the world very uncomfortable, but it has at least done » by 
the exercise of extraordinary dynamic qualities. It 
one of the statical nations of the world. It is one 


thd 
nations which has disturbed equilibrium, which has cut n¢ 
paths for the thought and action of mankind. 

And now there is to be elevated, and kept always o1 
this new name upon which men are to enter the roads « 
experience, a name which will not be blotted out unt 
unless the whole civilization of the world should chan; 
name of Colonel Goethals. The vgovernment of the ed 
States lent him to the world and he has done this thi fo 
the world. For it is our proud boast that we have cut this 
highway for all the sea-going ships of the world. 

1 take it for granted that we do not tonight forget ‘ 
distinzuished group of men who have been associated wit 
Colonel Goethals—that gallant and devoted soldier who way 
his very life to see that the great work was done at Culebr 
Cut; that man who made so much of this work possible 
Surgeon-General Gorgas, by knowing how to hold diseas: 
off at arm's length while these men were given leave to 


work; Colonel Sibert, who built the walls of Gatun da: 
created Gatun Lake, making it look to the eyes of the be- 
holder as if nature had done the work over while he hi 
presided, and Colonel Hodges, who made the locks and t 
machinery by which these great things are administered 
But we are merely acknowledging the presiding characte 
and genius which drew all the elements of this work 
gether, which made it a work done by colaborers, not 


rivals—work done as if it were the conception of a 
mind and work done in the spirit of service as self-ef 
ment which belongs to a great service of a great gover 
ment 

There is nothing selfish in the eminence of Colonel G 
thals It is representative of a great profession; it is 
sentative of a great government; it is representative 
great spirit 

[am glad that this thing was not done by private 
prise and that there is no thought of private profit any 
in it, but that a government put itself at the service 
world and used a great man to do a great thing That 
ideal of the modern world, that the services to manki1 
be commonly shared 


In his reply to President Wilson, Col. Goethals 
“Tt is easier to build canals than to find fitting words 


express my gratitude” and he emphasized the ude; 
1) accepting the medal he did so in the name of ¢ 
member of the canal staff. 

On the followine evening, in New York City. | 
Goethals was presented with the first gold medal 


National Civie Forum for “distinguished public 
vice.” Carnegie Hall, one of the largest mn New ) 
Citv. was filled to overflowing, and many laud 
speeches were made by distinguished men. ‘Tl 


lowing poem was read by the author, Perey Macls 


GOBRTHALS 
By PERCY MacKAYE 


(Delivered by the author at the National Testimonial 
George W. Goethals at Carnegie Hall, New York Cit 
Mar. 4, 1914.) 


\ man went down to Panama 
Where many a man had died 
To slit the sliding mountains 
And lift the eternal tide: 
“A man stood up in Panama 
And the mountains stood aside. 


The Power that wrought the tide and peak 
Wrought mightier the seer: 

For the One who made the isthmus 
He made the engineer, 

And the good God He made Goethals 
To cleave the hemisphere. 


The reek of fevered ages rose 

From poisoned jungle and strand, 
Where the crumbling wrecks of failure 

Lay sunk in the torrid sand— 
Derelicts of old desperate hopes 

And venal contraband; 














DY 
( 
il 
) 
é 
i 
t 
ENG.NEWS 
ait 
Till ind zlowed white through the yellow mist 
1 purged the poison-mold, 
And the wrecks rose up in labo 
\nd the fevers’ knell was to 
\ keen mind cu t} ? ivide, 
tarnishes < 
Fo) noel wrous | | } } 
l 
\\ t continent mv hi me, 
! ' 
\ yrote WIth Oo" 
) fo. t pla are 
\ derrik ! ‘ ? 
his st Zas 
i poet's ind 


I = ‘ , t 
re 
\ = ert 
thi rt \ i] 
( our ine th? om 
5 ouct ma s oO. 
sen on his i ‘ 
\ Peat from 1 po 
\ nidway where the oceans meet, 
vethals beside his ( 


Where old Balboa bent his gaze 
He leads the liners through, 
And the Horn that tossed Mavellan 
Bellows a far halloo, 
For where the navies never sailed 


Steamed Goethals and his crew; 


So nevermore the tropic routes 
Need poleward warp and veer, 

But on through the Gates of Goethals 
The steady keels shall steer, 

Where the tribes of man are led toward peace 
By the prophet-engineer 


On Mar. 5, Col. Goethals was the guest of honor of the 
nomic Club, of New York, at a dinner at the Hotel 
stor, attended by over a thousand persons and was the 
ipient of the medal of the National Institute of Social 
ence, which was presented by Mr. Hamilton W. Mabie. 
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VepAL or THe Civic Forumw AWARDED GEORGE WASHINGTON GOETHALS, CARNEGIE Hatt, New York Crry, 
Mar. 4, 1914. DersiGNep By Patt H. MANSHIP 


Annual Meeting of the Indiana 
Sanitary and Water Supply 
Association 


Reported by TH, Kk. Jorpan® 


rhe seventh annnai meeting of the Indiana Sanitarv 


and Water Supply Association was held at Indianapolis, 


Kel, 26 and 27. 1914. Aside from the program of a 
( Sses alidd Papers, there Was a panguet, with W. EK. 
Stone, President ol Purdue | niversityv. al Won. a 


Bryan. President of Indiana University, as speakers, and 

ri to lve Indianapolis Sewact “xperiment Station. 
thout 250 water-works men and healih officers were in at 
endance. A feature of the meeting was an address on th 
commission-manager plan of city government, by Henr 
Me. Waite, city: Manager, Davton., Ohio parts of thi 


paper Will appear In a later issue. | 


Mach vice-president ol the \ssociation is chairman of 
a committee on certain phases of water-works, and all 
papers and addresses were grouped under committee re 
ports. 


Watrer-Works ManaGeMent—The report of Howard 
A. Dill (superintendent, Richmond water-works) dis- 
cussed the standard classification of water-works accounts 
established by the Indiana Pubiic Service Commission. 


Thomas Dunean, chairman of the commission. stated 


that in valuations for the commission, pavements laid 
after mains were installed, and not actually paid for bv 
the utility, will not be allowed as an element of value in 
the going plant; that early losses incurred on bringing 
a system to an established business will be allowed as an 
item of going value, and that an important duty of the 
commission consists in not alone setting a fair valuation 
on the utility in question, but also in the regulation of 


*Superintendent of Filtration, Indianapolis Water Co., In- 
dianapolis, Ind 








es of income, so that various ysses Of s e wil 

‘ 1us ortion of the « OTINE 
] n W. A 1 a paper on “The Fundamental 
Prine s of Pi e Utility Va ons,” traced the de- 
ent of \ tioh Wo rom 895-1900, when a 


of Trai | <PS in The AY ( \\ + | reyrr + 


( CeYan To e@erxplTe, 
i ( rie 1 Al VX } S1O00.000 000 
( ) ( 

Ly LATILO LEGAL De Hh. KE. Barnard 

| Board of He | “ 
’ : i thy mm ‘ 1) thie 1eet. ty ed the 
( <= ta : is titude 
O ( \ ! rr 1 mu- 
( r col ! e Water- 
> ) Cs »( Y Wit Cast ada I i P vmouth 
(Pp Vee ey SO] tis held that sinee 
ompany did not know of the specific infection of its 
Walters ( : end e occasional sur- 
\'¢ — th tre TIIG Cc oO ! a Was hot 
Sho the histo Was traced through the case against 


vn, l Oa 
the Ashland (Wis.) Water Co., in 1898, where it was held 
that since the inipur 
f common knowledge, no y ent: 
company, to the Mankato (Muinn.) case in 
where it was held that the city operating the water plant 
corporate capacity Was | 


1) iTS 


r } + \ } . 2s ] . f } 
Zens Whose health Was injured bY the use of the 
Water, 


Water-Works Di 


Loomis 


VICES AND MaAcnInery—E. L. 
Ilome Water Co.4 


detailed the 


(superintendent, Valparaiso 


committee. He 


of this cCOMpanhy ih the 


reported for this experience 
L i 


usé of various tvpes of pumps. 
] 


A high-duty pump in service will deliver 1,000,000 eal. of 


water at a coal cost of $2.98; another, noncompound 
crank and fivwheel type, al S-+4.1 t, al | third 


a duplex 


pump, at $6.26. 


he Baker-Vawter 


Waste,” 


app ied to the 


i kellwood Ramsey, ot t 
‘Elimination of Wate) 


town in 


Audit 
cited the case 
State Board 
of Health for aid in developing a new supply. 


Co., in 
discussing 


of a Indiana whieh 


Was 


found that this town was using over 500 eal. per capita. 


ln another city 1.500.000 eal. daily wer 


( ound to be 


issing mto a ry supply svstem hout beine paid 
\ compat 1s equipped all its inspectors with 
{ 
aquanhones vit struc ( s To ¢€ ! e every service 
I oy } i? I Se 
Warren Purireircarron—The report for this committee 
I 
was submitt i] (, \] \ In 
dianapolis) \I Mon n stated survey of typhoid 
CA C 11) 1} i? i“ ~ eS ) WV ()¢ urring 
where , | Were ( i SG f sing watel sup- 
) te oW \ n of +2 cases 
\ g race og arrie hn re 
{ XV Hil } 1 cs ee at Pur 


P + ( vile nan iral 
de; ra 1) C < 
i } ) 
‘al 

f 7 6 
i Ss 
j ) 6 
i 
\ J. McLaug Ss on, United States Public 

I] Ss, ( navapner on “The Rel 1 of Polluted 

\\ S ies to Mortality of ( Ire illed atten- 
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ion to the winter enteritis in the cities using wate 
plies along the Great Lakes. 


In cities 


In conclusion he said: 


With polluted water-supplies, the rate fo: 
hea and enteritis under two years is abnormally high 
and spring iths, and the 
polluted public wate 


deaths of int 


winter mor substitution of a sa 


-supply results in a marked red 


ants from the above named di 


mber to June 


H. Kk. Jordan (hh 
death rates in hh 
had not 
During the 22 year 


seases, esp: 
the months from Dees 


. : 

ISCUSSINY the above papers, 
ey 

\ 4 

Watel (Co. ) 


stated that the 


APOLIS TOLOWMS 


Y” water follows 
NI} Is Ri LickKe 


puriication 


Menomenon. 


I, inclusive, the average typhoid rate was N 
per 100,000—d51.8 before filtration and 27.1 after 
le percentage of total deaths due to typhoid was 3 
ore filtration and 1.8 after filtration. In spite of 
the general death rate was reduced only from 15 


l-b.8 per 1000, and the rate from diarrhceal diseases 


83.8 to 79.9 per 100,000. The conelusion is that w 


iy Was a minor factor iN the typhoid situati 
Indianapolis. 


supp 


Ina paper on “The Volume of Chemical Change 1) 
ino Water Purification.” C. K. Calvert (chemist. In 
apolis Water Co.) presented some interesting figures 
the amounts of chemical substances carried by a nun! 
United States, including the White R 
at Indianapolis. Gains and losses due to the operat 
of the Indianapolis filters were also Assun 
for the White River an annual average flow of 38,000,- 
OOO000 cudt. or 12,000,000 trom 1240 sq.m 
134,400 tons of t 
enough to lower the whole drainag 
area 0.005 in. per vear or 1 ft. 
thre 


of rivers in the 


elven, 


LODS 


drainage area, then the river carries 


solids per year, or 
in L000 years. Estimat 

water at 820 billions per 
tons of living bacteria or 2 tons per sq 


content of the 


then 2522 


bacterial 
pound, 
mi. of drainage area pass the sampling point each ° 
FLoops AND FLoop PreventioN—Morris Knowles 
vineer member of the Pittsburgh Flood Commission, and 
Major J. € the Board of 
Floods, discussed the subject of “Flood 


reference to the floods of 


Oakes, of Officers on R 





l’revention” with 
1913. 
irs on the headwaters of streams, to be used “0 


and to furnish 


as sources of 


power 


water during 
with joimt federal and state control, were ad 
Mr. Knowles, while Major Oakes decried 
claiming im the the Wabash (1 
River fh 1913, that to have kept it within its banks 
from Mar. 25 to Apr. 21, would have required reser 
POHOVOO OOO 000 Cutt. 


SCaSOLIS, 
£ ok oe 
ented by 
efficiency, Case ot 


] (* 
OO OF 


capacity of 


(930 sq.mi., LO 
deep). 


Particular criticism was directed to the building 


flood plains of rivers in their flew through cities and 


croachments by bridges. railroad embankments and 


ness structures upon the dry weather stream beds. 
John W. Alvord, in discussing these 


that each city’ 


addresses, cla 


worked out accord! 
flood-m 
In t 


vised. hoth on v1 


s problems must be 
i 


the local conditions, giving as exam 
tiol 


les the 
Dayton, Ohio. 
mer. channel improvements were ad 


1 
} 
4 


plans for Columbus and 


of safetv and first cost. while at Dayton this method 


TOO eNPeNnslve but reservoir sites were fonnd ca 


that 


of being 


feasible 
1S. 
\\ hee ley 
system and sewagt 


| Abst rat tec On p. 


] 1 
developed at eost 


would ‘co: 
ereatel floods than those Ot} 
OTHER Paprers—R. C 


erage 


Ind. 


presented a pane 
the seu -treatment works at 


534, of Ena. News 


cennes, 














Water-Works Management and Accounts. 


ch 12, 1914 





5, 1914.—Epb.] E. R. Cummings (professor of geol- 

Indiana Bloomington ) 
aracteristics of the geology of Indiana as regards 
The location of reservoirs on the knob- 


University, 


supply. 
ormation Was advised, SO far as this is feasible, on 


ut of the fact that the rock named is impermeable 


nsoluble. of 


<1NESS ProceeDINGS—A committee was appointed 
opening session to consider affiliation with the 
lean Water Works Assoclation. The committee’s 


was favorable, but in view of the fact that some = su 
arms were broken or pulled from the concrete 


was raised as to the possibility of retaining the 
rest of the State 


rs, it was decided to continue as an independent 


Board of Health and county health 


organization for the time. 
r President of the Association, H. A. Dill ( Presi- 
Richmond Water Co.) was chosen to succeed Dow R. 
nn. of Terre Haute. For Secretarv-Treasurer, W. F. 
( \ssistant Sec retary, State Health, In- 
polis) Was continued in office. 
Vice-Presidents, 


Board of 


each to be Chairman of a cominittee, 
stated, were elected as follows: 
(. TW. Hurd (vice-president, Indianapolis Water Co.), 


HI. FE. Barnard (state food and drug commissioner, 
‘ianapolis), Legislation and Legal Decisions. 

R. L. Sackett (professor of hydraulic and sanitary en- 
ering, Purdue University, Lafavette), Stream Pol- 
tion and Sewage Disposal. 

W. UL. Durbin (superintendent, 
artment), Water Purification. 

Walling (superintendent, Muncie Water Co.), 


Water-Works Devices and Machinery. 


Water De- 


Evansville 


Quince 


Natural vs. Desigmed Poles 
During a Blizzard 


The snow which fell in the blizzard that struck New 
York City and Vicinity on Mar. 1-2 was very damp, so 
that it soon weighted down all suspended wires with a 
in diameter. After 
this coating had become partly or wholly frozen there was 
a very high gale, registered on the Weather Bureau 
anemometers at a maximum of 84 miles per hour. These 


t 


coating sometimes as thick as 4 in. 


conditions combined to cause great damage to all of the 
in the vicinity of New York City, but 


overhead wires 


particularly along the railways in New Jersey, where 


U » combination of wind and show seemed to have been 
freatest. 

It so happens that the service lines along all of the 
railwavs in this territory are of the old 
ivpe, with the exception of those along the Hackensack 
Meadows Division of the Pennsylvania R.R., where the 
tele graph line is carried on reinforeed-concrete poles and, 


wooden-pole 


on the other side of the track, a power-transmission line 
on structural-steel poles. 
‘re the only ones crossing 


These two ‘designed pole lines 
the Meadows which did 
not suffer severe breakdowns. 
The accompanying view is taken near the Erie R.R. 
rminal and shows a typical condition along the wooden- 
le line. Such breakage was common along the Lack- 
anna, Erie and Jersey Central roads, where the wooden 
es were used. All cf these lines are of long standing 


} 


d are not standardized as to size of poles and span; 
in general, spans of 120 ft. are used and the wires 
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irried number from 50 to 100. The 
detailed il} 
or at midheight.. 
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breaks are eithet 
the crossarms, or in the pole, just below the crossarms, 
Very few poles are uprooted, but there 


are some cases Where the wires are stripped from the in- 
sulators and the pole left standing. As would be ex- 
pected, the break of one pole has always started a trait 


breaks. Anchor poles would have helped to low aliz 


damage. 


Qn the line of the Pennsylvania, the contrast is quite 


marked. The pole lines there, which were placed in 1909, 


fered prac tically no damage. In a few cases, the cross 


poles, but 


10 damage was noticed to any one of the 202 concrete o1 


steel poles crossing the Meadows. 





WoopEN TELEGRAPH Potres NEAR Erte R.R. TERMINAL, 
JERSEY CITY, AFTER BLiIzzARD OF MARCH 1-2. 


The concrete poles are from 25 to 50 {t. in height above 
eround and are embedded in timber grillages below which 


the pole projects into the soft earth. ‘They are square 


in cross-section and reinforced with rods in each corner, 
to resist a pull of 6500 lb. at 6.5 ft. below the top. The 
general span across the Meadows is 120 ft. They carr 
about 40 wires and two cables at present. Special guys 
are provided along curves and at crossings. 

The transmission-line poles are for 300-ft. spans; they 
are from 50 to 70 ft. in height and carry some 16 wire: 
Each pole is of latticed structural steel. 
square in section with one angle at each corner and sin- 
They are set in heavy concrete bases 


and cables. 


ele-angle bracing. 
on timber piles. 


—s 
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Some Tests on Strength of 
Overwet Concrete 


The table and diagram on the next page show plain- 
ly the deleterious effect of too much water in concrete. 
The data were compiled by the Committee on Specifica- 
tions and Methods of Tests for Concrete Materials, of the 
American Concrete Institute, in connection with an ex- 
tended investigation into a standardization of concrete 
test pieces. While the tests noted here were made in an 
effort to arrive at a proper proportion of water to use in 
mixing test pieces, they at the same time show definitely 
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the effect of a variation in water content which must 
be of similar, although not necessarily proportionate, im- 
portance IM fieldwork. 
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TIME-STRENGTH CURVE OF CONCRETES MIXED WITH 
DIFFERENT DEGREES OF WATER 


The tests reported were made under the same pre- 
scribed conditions of standardization and manipulation, 
but with necessary local variations in material, by three 
college laboratories. The concrete was approximately a 
1: 2:4 mix, with coarse aggregate of from ly to 34 in. 
in diameter. Each value given is an average of four 6-in. 
diam. by 6-in. cylinders. The amount of water used 
varied with conditions of sand and gravel, but the con- 
sistency is described as follows in the Committee’s re- 
port: 

Because of the difference in the effect of different sands 
upon the consistency, it was impossible to specify a definite 


percentage of water. Tests made by members of the com- 
mittee indicate that the most uniform degree of consistency 
can be obtained by adopting the Chapman consistency test, 


which consists in filling a slightly tapering cylindrical form 
with concrete, immediately inverting this, and by repeated 
trials finding the amount of water which will cause the con- 
crete to just begin to slump when the form is removed. <A 
dry mix is, of course, unsatisfactory, while it is almost im- 
possible to describe a very wet mix which will insure uni- 
formity. 

Speaking generally, however, the dry mix is about 
8% water, the normal about 9% and the wet 10%: These 
percentages, it will be appreciated, are much lower than 
those required to give similar consistencies in actual con- 
crete work, but the comparison is the same. 

The accompanying table gives the actual compressive 
values up to 60 days and the curve the average of the 
three laboratories for the three degrees of consistency. 
TABLE SHOWING EFFECT OF WATER PERCENTAGE ON COM- 

PRESSIVE STRENGTH OF CONCRETE 6x6-IN. CYLINDERS 


Average compressive strength, lb. per sq.in 


University of Illinois University of Wisconsin Mass. Institute 

of Technology 
Age Dry Normal Wet* Dry Normal Wett Dry Normal Wett 
7 days 1751 1390 1103 1690 1580 533 2047 1740 965 
14 days . 2140 1775 1354 2795 1905 600 2742 2320 1372 
21 days 2658 1816 1623 2450 2095 722 2594 2396 1464 
28 days 2615 1820 1657 2380 2430 860 2679 2882 1895 
2 mo 3056 3063 2410 2485 2340 787 2761 3092 1830 


* 10.2% water + 12.0% water ~10.0% water 
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iceland’s First Railroad is soon to be 
ing to a press dispatch dated Mar. 2. 

A Prize of $2500 for the best plan submitted for the 
construction of the city of Dublin, Ireland, has been off: 
by Lord Aberdeen, according to the March issue of 
“Journal” of the American Institute of Architects. Furt 
information can be had from the Local Government 
Dublin. 


commenced acc 


Board 


A Severe Fire in St. Louis, Mo., destroyed the seven-st 
red-brick clubhouse of the Missouri Athletic Club, at 2 
Mar. 9. Of the 100 guests entrapped on the top two flo: 
ten bodies have been recovered, about 22 are missing 
17 were injured in making their escape. The ground floo: 
the building was shared by the Boatmans’ Bank. The ca 
of the fire, which burned for 16 hours, has not been det 
mined. 

A i2-in. Coast Artillery Gun Exploded during test at Sa 
Hook on Mar. 9. Press reports state that the breech of 
gun was hurled to the rear a quarter of a mile, landing 
the lawn of the officers’ club, and that a 100-lb. fragment 
steel was driven half way through the wall of the concer: 
bomb-proof, which sheltered the officers of the testing squ 
The officer in charge of the firing, who was stationed on 
observation bridge, was injured by a piece of flying metal 

The Railway Edueational Bureau, of the Union Pacific 
Illinois Central R.R.’s, whose work was described in “k) 
gineering News,” Oct. 7, 1909, has arranged to conduct its 
courses so that officials and employees of other railroads { 
participate in these benefits. It is reported that 25 courses 
of instruction are now available and that all the privileges 
the bureau may be secured by any subscriber for a moderate 
fee The headquarters of the Bureau is at Omaha, Neb 

A Comprehensive System of Subways for Providence, R 
has been recommended to the City Council by a special co: 
mittee of that body. The recommendations are based on 
findings of W. W. Lewis, Assistant Engineer of the Bosto: 
Transit Commission. There would be, by this scheme, 
subway lines for surface cars radiating from a central trans- 
fer station at Exchange Place to the Seekonk River, to North 
Burial Ground, to Trinity Sq., and Olneyville, aggregatine 
about 3% miles of line. The work would be completed by 
1923 at a cost of $13,600,000. After construction, they would 
be leased to the Rhode Island Co. (which operates the surface- 
car system) for 4 or 444% annual charge. 

The Regular Spring Crop of Small Dam Failures has com- 
menced. Clippings reaching this office this week show fail 
ures on Feb. 26, at Redlands, Calif., on Mar. 2, at Westport 
Conn., and Potsdam, N. Y., and on Mar. 3, at Rochester, N. H 
and Canterbury, Conn. None of the dams was of. sufficient 
size to cause great damage to downstream property, but th: 
news of their failures is significant as an indication of the 
very general insecurity of many such structures under the 
severe stress of spring floods. 

The Tank Steamer “Oklahoma,” which Broke in Two 0 
Jan. 4, with a loss of 26 lives, has just been reported structu- 
rally weak by the Government inspectors—John F. Blair 
and Andrew J. Savage—appointed to investigate the accident. 
The report absolves the ship’s officers of any responsibility, 
and states that there was nothing to show that the steam- 
boat inspection service was dilatory in its duties or sup 
vision over the vessel. Furthermore, it states that there is 
no reason to think that the designers, builders, or owners 
the “Oklahoma” were wilfully responsible for the structural 
weakness of the vessel. This accident was discussed edi- 
torially in “Engineering News,” of Jan. 15, p. 136. 

The Causes of Forest Fires, and the relative importat 
of these causes, in all the national forests of the United Stat: 
were recently stated by the Bureau of Forestry, Washingto 
ID. c., to be as follows: 


No. fires Per ce 
PRINS 62 80a Re urate a ial aio ie moreretate 1571 34.7 
SAORI ER 5x5 os ica i abc le wes oc ue dai ae ewe eee S86 19.60 
Railroad locomotives.. 543 12.01 
SN = Saris. eco ateiensin Ais ere SRW eLetter 513 11.3% 
NT SR Soc Ca esane ahae Sis arava epee 452 10.00 
OIE 5. 5 o's ud Row a ern Hdiinereleleeae's 257 5.6! 
SRR RENEE i on onc wae & anne hie ee da ees 232 5.13 
Sawmills, donkey engines, etc........... 66 1.46 


Prize for Highway Engineering Students—The Barber A 
phalt Paving Co. has offered a prize of $100 for the best pap 
written by a member of the graduating classes of any one 
the leading engineering schools. The title suggested 
“Asphaltic Materials for Highway Construction.” The pap 
and its conclusions may be based upon service tests and t 
lessons of experience; the physical qualities or chemistry) 
asphalt; or it may combine any two of these lines of 























|}~ 


The length of the paper is limited to 3000 
; all manuscripts must be received not later than 
1 414. 





i's Work at Snow Removal in New York City— 
.T housand shovelers and truck drivers removed 121,386 
snow in Manhattan, the Bronx and Brooklyn, on 
Street Cleaning Commissioner Fetherston and Snow 
Superintendent Gunther, compiled the following 

of the day’s work: 


Cubic yards 


gh Labor Trucks Trips removed 
cc Ose ne. 4,663 1,632 16,000 80,000 

635 208 2,008 8,032 

2,000 $31 7,412 33,354 

Is 7,296 2,671 25,420 121,386 


idition to the men above tabulated, there were 6708 

employees of the Street Cleaning Department and 

ergency men put on by the Department, 3500 refuse 

rs, and 250 men of other departments (e.g., the Park 
Department), removing snow. 


the Human Reaction of a Water Main Break is seldom 

it record. The water-works fraternity is indebted to 
the Springfield (Mass.) “Republican” for the following graph- 
count of such a reaction, related early in the morn- 
March 1 by a woman who, with the other members of 
several families, had been driven out into the street by the 
ermining and wrecking of a house by the water es- 
ping from a 86-in. water main under heavy pressure 


(see “Eng. News,” March 5, 1914, p. 540). The woman 


vas sleep, and wake up with thunder and shake. ] 

S poke , husband in his ribs quick, like that, and say. “Val, 
t wake hurry; something happen.” He tell me to shut up. I 
care bad. The house shake some more. I get up, grab 

8 babies and start downstair. Then Val he wake up and 
( too. We wade in water while the poliss they wake up 

the rest Ain’t the house a worse though? There goes the 


dishes we got yesterday. 
Proposed Amendments to the Constitution of the American 
Society of Civil Engineers Defeated—<A]l three of the proposed 
endments to the constitution of the American Society of 
Civil Engineers, abstracts of which were given in our issue 


f Jan. 29, p. 262, in the report of the annual meeting of the 
society, were defeated by letter ballot. The results, which 
h ; ere announced at the meeting held in New York City, Mar. 


were as follows: Amendment A, for 1494, against 1628; 
‘ Amendment B, for 1550, against 1612; Amendment C, for 1270, 
] gainst 1826 Amendment A was the one proposed by Messrs. 
Keefer and others for redistricting the membership and had 
the support of those who were most strongiy opposed to the 
so called Hovey amendments, one purpose of which was to 
nge the status of the secretary. The members were cir- 

zed by both sides, those in favor of Amendment A and 
opposing Amendments B and C being signed by J. Waldo 


t Smith, Alfred Noble and Allen Hazen, and that opposing 
; \mendment A and favoring Amendments B and C signed by 
i Elmer E. Corthell, William L. Darling, Mordecai T. Endicott, 

Desmond Fitzgerald, Henry W. Hodge, George F. Swain and 


11 other members prominent both in the society and in the 

n engineering world. 

1- Two Interesting Trestle Accidents of recent date were 

. caused by derailments during snow-removal operations. One 
was on the Keokuk and Centerville Division of the Chicago, 
Burlington & Quincy R.R., at Arbela, Mo., on Feb. 23. The 
derailment of a train while bucking snow a short distance 
from the trestle over Little Creek, stripped the deck off the 

Is trestle and knocked down two bents. 

I The other accident (briefly noted in “Engineering News,” 

| of Feb. 26, p. 487) was caused by the derailment of a snow 
plow on the Moncton & Buctouche Ry., near Moncton, N. B., 
on Feb. 20. E. G. Evans, General Manager of the railway, 
informs us that a special train consisting of a snow plow, 
two engines and a ear, was proceeding toward Moncton at 





about 12 mi. per hr. About 150 ft. north of the wooden 
trestle which failed, the plow jumped the track and was al- 
most upon the trestle before the head engineer noticed the 
de Iment. He blew for brakes and applied his own, but the 
re engineer who was killed evidently did not hear the 
Sit as the exhaust indicated that his engine was in oper- 
at intil it fell over the trestle. About half way across, 
th w toppled over the side, knocking the caps of the 
trestle out of place and carrying the train with it. When 
u ps of the trestle were dislodged, about 70 ft. the 


collapsed. Four trainmen were killed and two in- 


\ Remarkable Cut in Salaried Officers and Engineers in 
ne vice of the City of Boston has been made by Mayor 
Cu Thirteen assistant engineers and draftsmen in the 
Dey nent of Public Works were summarily suspended on 
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Feb. 28 for a period of five months. The letter of the Mayor 
sent to Commissioner of Public Works Rourke was as fol- 
lows: 


You are hereby directed to abolish the position of con- 
sulting engineer, high-pressure service, which position is at 
present filled by Clarence Goldsmith at a salary of $3500 
per annum, to abolish the position held by John H. Conry, 
district foreman of sewer service, East Boston, at $1800 per 
annum; the position of chief inspector of sewer service held 
by James J. Conway at $2500 per annum; the position of dis- 
trict engineer of sewer service held by Alexander L. Kidd at 
$2400 per annum. 

You are hereby directed to grant leave of absence, with- 
out pay, for a period of five months to Executive Engineer 
Henry W. Sanborn, receiving a salary of $3000 per annum. 

You are hereby directed to reduce the salary of Edgar S. 
Dorr, chief engineer of sewer service, from $3500 to $2500 
per annum. 

You are hereby directed to remove William J. Welch, su- 
perintendent distribution branch, Albany-street water yard, 
receiving a salary of $3000 per annum. 

rhese changes, with the exception of William J. Welch, 
to become operative on March 7, and in the case of Mr. 
Welch, to become operative on April 1. 

_ You are hereby directed to promote Edward F. Murphy 
from district engineer to engineer in charge of sewer service, 
and increase his salary from $2400 to $3500 per annum. 

Most of those affected by the above order have been in 
the city’s service for many years. 

The lack of method in making suspensions is shown by 
the fact that, with one exception, the names were taken in 
order from the salary list of April, 1913, a printed document, 
and a new man, whose name had not been entered in the 
list, was retained. No consideration appears to have been 
given to length of service, efficiency, amount of salary or 
the actual need of the men to carry on the work of the 
department. 

All of the men suspended are under the civil service, so 
that, while there appears to be an impression in Boston that 
a suspension is equivalent to a removel, legal action would 
probably result in at least a part of them being taken back 
if, at the end of the five months the Mayor should attempt 
to fill the positions with other appointees. 

The total amount saved by the reduction in salaries above 
given is at the rate of $13,000 per annum. Still more sweeping 
and wholesale removals were made in the Fire Department 
and the Park and Recreation Department. 
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Mr. W. J. Sadler has been appointed City Engineer of Port 
Townsend, Wash., at a salary of $1500 per annum. 

Mr. Charles F. Barnhill has been appointed Master Me- 
chanic of the Gulf, Colorado & Santa Fé Ry., at Silsbee, 
Tex. 

Mr. H. C. McCurdy has been appointed City Engineer of 
Vernon, Calif., succeeding Mr. Benj. F. Dupuy, now City En- 
gineer of Long Beach, Calif. 

Mr. D. C. Wilson has been appointed Electrical Engineer 
of the Union Pacific R.R., with headquarters at Omaha, Neb., 
succeeding Mr. A. J. Collett, resigned. 

Mr. F. W. Bettle, recently Assistant Engineer of the 
Terminal R.R. Association of St. Louis, Mo., is now Division 
Engineer of the Texas & Pacific Ry., at New Orleans, La. 

Mr. L. H. Phetteplace, General Superintendent of the 
Carolina, Clinchfield & Ohio Ry., has been promoted to be 
General Manager. He will retain his headquarters at Erwin, 
Tenn. 

Mr. W. H. Davies, Superintendent of Air Brakes of the 
Chicago & Alton R.R., has resigned to accept a similar po- 
sition with the Oregon Short Line R.R., at Salt Lake City, 
Utah. 

Mr. C. S. Heritage, Supervisor of the Washington Ter- 
minal Co., Washington, D. C., has been promoted to be Engi- 
neer, succeeding Mr. C. H. Spencer, resigned, as noted else- 
where. 

Mr. E. H. Lee, M. Am. Soc. C. E., Chief Engineer of the 
Chicago & Western Indiana R.R. and the Belt Ry. of Chicago, 
Ill... has been elected Vice-President in addition to his other 
duties. 

Mr. Harry E. Funk, formerly Assistant Engineer of the 
Brooklyn Rapid Transit Co., assigned to building construc- 
tion, has been appointed Superintendent of Buildings of the 
company. 


Mr. Henry Tschetschott, Professor of mining engineering 
at the St. Petersburg Mining Institute, St. Petersburg, Russia, 
is taking a special course at the Massachusetts Institute of 
Technology. 
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Mr: 2. 
‘onstruc 
K Cleveland, 


Roach, Assoc. M. Am. Soc. C. E., 
tion of the Lake 


Ohio, has bee 


Assistant Engi- 


Shore & Michigan Southern 


appointed Valuation Engi- 


neer of the compat 

Mr. IF. LL. Burekhalter, 
Pacific Ry., at POrtland, 
1 ntendent 


ceeding Mr. L. R. 


District Engineer of the 
bee! 


headquarters at 


Southern 


Ore., has promoted to be Divi 


Superi with Portland, Ore., sue- 


Fields. 


Mr. W.. 8. 


neer of the New 


Hawley, Assoc. M 4m. Soc. C. E., 


Orleans Great Nor 


Division Kn 
thern R.R,., at 
promoted to be Chief Enginee 


Bogalusa 


been and the ottice 


of Division Engineer has been abolished. 

Mr. Carl R. Gray, Jr., son of Mr. Carl R. Gray, President 
of he Great Northern Ry., has bee ppointed Speciai As 
istant to the General Superintende! of the First district 9f 
the St. Louis & San Francisco R.R t Springfield, Mo 

Mi Arthur Maguire rece! I Engines of the 
= Pedro, Los Angeles & Salt I t R.R it Los Anwele 
Calif., has been promoted to be Chie I grinee succeeding 
Mr. Kk. G. Tilton, resigned as note our issue of Feb. 1 

Mr. Charles J. MeIntosh, former] with the J. J. Ca 

eshing Machine Co., of Racine Wis., has been elected 
resident of the Modern Steel S$ 1 Co. Waukesha 
\\ fl ceeding Mr. Samuel B. Harding resigned, as noted 
elsewhere 

M ; a Aute1 recently Divisic« Engineer of the Phila 
delphia, Baltimore & Washington R.1I t Wilmington, Del 
I ee promoted to be Principal Assistant 1 ee su 
st exe Mr. C. I. Leiper, promote s ted in our issue of 
last week 





hee ) the Rio Tinto Mines i Sp l s bee ippointe 
( ult x Engineer of the ompa vith offices i Londo 
| lan where he will also t sulti eapacit fo 
everal other companies 

M i L. Crugar, Assistant Chief Engineer of the Chicago 
& Alton R.R., has resigned and the office has been abolished 
Messrs. I. C. Brower, C. L. Hartwell and ¢ A. Stelle, Division 
Ie ineers, have also, resigned, and e office « Division En- 
Z eel has been abolished. 

M George P. Robinson, for several years connected with 
tl ity engineering department of Los Angeles, Calif., as 
Assistant and Supervising Engineer i charge of paving and 
stor? sewer improvement work, has been appointed City En- 
gineer of Santa Barbara, Calif. 


Harris, Assoc. An 
the 


Mr. George H.,, recently 


Railway Department of the Birn 


Su- 


perintendent of lingham 





Railway, Light & Power Co., Birminghan Ala., has been 
appointed General Superintendent of the San Francisco-Oak - 
land Terminal Ry., San Francisco, Calif 

Mr. W. E. Guignon, recently Assistant Engineer, North- 
west system, Pennsylvania R.R. Lines West of Pittsburgh, 
Chicago, IlL, has been promoted to be Division Engineer of 


the Zanesville division of the Central system, at 
succeeding Mr. A. C. Watsor transferred. 


Mix. J. M. Am. 


Zanesville, 


Barber, Jun. Soc. C. E., recently 


Designing 


Engineer with Edward A. Tucker & Co., Engineers and Con 
tractors Boston, Mass., has been appointed Instructor ili 
civil engineering at the Massachusetts Institute of Tech- 
nology. Mr. Barber graduated from the Institute in 1907, 
Mr. George A. Gallinger, of Pittsburgh, VPenn., has been 


tment of the In- 
title of 


placed in charge of the pneumatic tool 
gersoll-Rand Co., New York City, 


depat 


with the Manager 


of Pneumatic Tool Sales. Mr. Gallings is familiar with the 
mechanical as well as the commercial part of the busi- 
ness s 

Messrs. J. P. Coreoran, M. Donahoe and H. Kleine, forme 
ly Supervisors of the Chicago & Alton R.R., have been pro 


newly created office, in charge of 


Chief 
elsewhere, and 


moted to be Roadmasters, a 


maintenance-of-way, succeeding Assistant Engineer E., 


noted 





Divi- 


resigned as 





resigned. 

Assoc. M. Am. Soc. C. E., 
Compania Agricola yv de 
Electrica del Rio Conchos, S. A., Rosalia, Chihuahua, 
Mex., sailed New York, Mar. 3, for Nicaragua 
is to report on a power development project for 
New York City. 


General 


gineers 


Hulse, 


Mr S. <S 
pal Assistant Engineer, 


formerly Princi- 
fuerza 
Sant 
from where he 
the Canadian 
Agency, 1 Broadway, 

Mr. FF. W. 
Power Co., has been 
tanooga (Tenn.) Railway & 
President He will 
Tennessee Power Co., 
Bank Bldg., Chattanooga 


the 


otticer of 


Manager of Tennessee 
the Chat- 
which he is Vice- 
Man- 


Ham- 


Hoover, 


appointed executive 
Light Co., of 
eontinue his work as General 


the 


also 


ager of the with offices in 


ilton National 
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mr. <<, fi: 
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been 


Brandt, Mechanical 
Chicago & St. 
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the Peoria «& Eastern 
Indianapolis, Ind. Mr. 
Engineer by Mr. W. E. 


beech Grove 
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Michigan and divisions, wi 
quarters at 


Mechanical 


Brandt is sue; 


Ricketson. 


Board of Dir 


reélected 


Louis W. Hill, Chairman of the 
the Northern Ry., 


company to 


Mr. 
(Great been 
succeed Mr. Carl R. 
the Western 
our issue of Feb. 26. Mr. Hill, 
Hill, President from 1907 to 


Mr. J. B. 
municipal 


has Preside 
Gray, whose 
Maryland 


who is a 


resiz 


become President of Ry. was 


son of Mr. 


July 1, 1912 


Was 


Phinney, for many years engaged in rail 


work in Ohio and neighboring states, is 


Civil FE) 
recently Chief of 


gaged in 
Dade City, 


private practice as 
Fla. Mr. 


the drainage 


Surveyor and £ 
Vhinney was 
Florida Everglades unde 
the Everglades Engineering 


survey of the 
pervision of Commissi 
Mr. George H. Binkley 
Engineer of the Mesa 
appointed Chief 1 
San Francisco & 
ceeding Mr. 


been made Engineer it 


M. Am. Soc. C. E 


vement Co., 


rece 
limp Chandler, A 
ance-of-Wa 


Oakland, ¢ 


beer Mainter 


rerminal Ry., 
Kdward M. Borges, M. At 
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Soc. C. E 


Mr. O. P. M. Goss, Assoc. Am. Soc. C. E.. Er 





Forest Products, TY S Ik 


charge of the timber testing laborato1 at 


Washington since LYa4 has been 


1 i pointed Consult 
neer of the West Coast Lumber Manufacturers As 
ind the Pacific Coast Creosoting Companies Associ: 


Mr. T. E. Kees 
Tyler 1 


Ke egkat Was 


has been appointed Assist 
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Indianapolis, Ind., the 
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with the Atlas Eng 
Stoker Co., New Yo 
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India 
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two years with the 
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Open Coil 
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Mr. Frank W 
United 
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recent! 
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promoted to be Supervising En 
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Reclamation ice, with he 


neer, Reclamation Service, 
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western division of the 
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division ineludes all the 


Nevada, Utah 


ngeles, Calif I 
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Mr. Samuel B. Harding, for the past 13 vears Presi 
the Modern Structural Steel Co., of Waukesha, Wis. has 


tired to become Consulting Kne 
Harding was formerly 
& Iron Works, 


pany was 


ineer of the compat I 
with the Wisconsin 
Wis., and at the time tl 
Ameri l 


Structural 





Engineer 
Milwaukee, 
the 
Modern 


absorbed by 


the 





and founded 


Mr. 
as Resident 
Canal was noted in out 
Cole, Assoc. M. 


Bridge Co. 


Harry O. Cole, M 


Engineer of the Pacitie 


Am. Soc. C. E., whose resig 
division of the i 
Mr. Emme 
with the Ame 
Pittsburgh, ‘¢ 


issue of Feb. 19, 
Am. Soc. C. E., 
and the 
announce that they have 
Cole Brothers, Ine., 
St., Baltimore, Md. 


Mr. Earl A. 
Managing 


and 
formerly 
Carnegie Steel Co.,, 

incorporated under the firm 


Iingineers and Contractors, 16 St 


Averill, 
Editor of 
Edition,” to 
Stoker Co., 


Assoc, 
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Engineer of 
Central 
‘hanieal 


Am. Soc. M. E., 
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Operation of 
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engineering graduate of Cornel 
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experience 
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Mr. C. H. Spencer, 
Co., Washington, D. C., 
the 
Commerce 
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Engineer of the 
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Washington Ter 


been appointed 


Assistant D 
Division of Valuatio1 
with headquarters at W 
Mr. Spencer is a native of Detroit, Mich., 


Engineer of Eastern district, 


terstate Commission, 


ington, 


graduate of the University of Michigan, class of 1896 He 
started engineering work as a rodman on the Lake SI ‘ 
Michigan Southern Ry. Subsequently he was Chief D ts 


man and Engineer 
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& Ohio 


Do: 


of Construction of 
was Resident 
charge of 


the Baltimore & 
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RR. in construction of the Washi: 


terminal, and since its completion has been Engin: f 


the Washington Terminal Co. 
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Pennsylvania R.R. announces the following promo- 
u d transfers Mr. J. R. McGraw, formerly Division 
er of the Buffalo division, has been made Division En- 
of the Maryland division; Mr. E. B. Wiseman, formerly 
Engineer of the Monongahela division, has been 
Division Engineer of the Buffalo division; Mr. J. 
son, Jr., formerly Division Engineer of the West Jer- 
Seashore R.R., has been made Division Engineer of the 
eahela division; Mr. W. B. Thomson, formerly Assistant 
eer of the Elmira and Canandaigua divisions of the 
ern Central Ry., has been promoted to be Division En- 
of the Williamsport and Susquehanna divisions; Mr. 
Thomas, formerly Supervisor of the Philadelphia di- 
has been promoted to be Division Engineer of the 
division. 
Mir. Louis C. Hill, M. Am. Soc. C. E., Supervising Engineer, 
ed States Reclamation Service, Los Angeles, Calif., has 
promoted to be Consulting Engineer. Mr. Hill has been 
the Reclamation Service since 1905 and was formerly 
oned at Phoenix, Ariz. He is a graduate of the Uni- 
ersitvy of Michigan, class of 1886, and his first engineering 

erience was with the Duluth, Red Wing & Southern R.R 

Assistant Engineer in 1887-’88. Later he was with the 
eat Northern Ry. In 1889 he returned to the University of 

chigan and graduated in 1890 in electrical engineering. 
For 13 vears he was Professor of hydraulics and electrical 
vineering at the Colorado School of Mines. In 1903 he was 

nted to a position in the United States Geological Sur- 

ey and upon the establishment of the United States Rec- 
ition Service was made Supervising Engineer in charge 

ill work in Arizona, New Mexico, Texas, Utah and south- 

California. Mr. Hill will probably retain his head- 
irters in Los Angeles. He is succeeded as Supervising En- 
neer by Mr. Frank W. Hanna, M. Am. Soc. C. E., recently 
‘ngineer of the Reclamation Service at Washington, D. C.,, 
< noted elsewhere in these columns. 

Sir William Willcocks, the famous English Irrigation En- 
vineer, intends to visit the United States for the first time 
\pril. He is to deliver an illustrated address on “River 

tegulation and Control in Antiquity” at the annual meeting 

the National Drainage Congress, to be held at Savannah, 

\pr. 22-25. There is probably no person in the world 

tter qualified to talk on the subject selected than Sir Wil- 

\ iam Willcocks. He was born in India and received his tech- 
cal education at the Thomason Civil Engineering College, 

it Roorkee, India. He laid the foundations of his world- 

vide reputation as an irrigation engineer by his labors in 

the publiec-works service in India, where he served for ll 

vears In 1883 he went to Egypt, where he became one of 

5 the Assistants of Sir Colin Scott-Moncrieff and a pioneer in 

the rehabilitation of the Nile irrigation systems. For many 
ears he was connected with this work and achieved interna- 
tional fame as the Engineer in charge of the design and 
onstruction of the Assuam dam. Later he was Manager of 
the Cairo water-works From 1908 to 1909 he was Engineer 
\dvisor to the Turkish Government and had charge of the 
preparation of the plans for reclaiming the famous delta of 
hay the Euphrates and Tigris Rivers in Mesopotamia. 

Mr. Frank S. Krug, Chief Engineer of the Department of 
‘ublic Works of Cincinnati, Ohio, has reorganized the depart- 

as follows 

Mr. F. L. Raschig, M. Am. Soc. C. E., has been promoted 

the position of Assistant Engineer in charge of the di- 
vision of structures to be Principal Assistant Engineer in 
harge of the division of structures at a salary of $3600 per 

num. Mr. Raschig is a graduate of the University of Cin- 
unati and has been in the employ of the city for several 
years. He is Vice-President of the Engineers’ Club of Cin- 


Mr. H. F. Shipley, former City Engineer of Cincinnati 

ng 1910 and 1911, and for the past two years in private 

tice as a Consulting Engineer, has been appointed Prin- 

il Assistant Engineer in charge of the division of high- 
at a salary of $3600 per annum. 

Mr. H. S. Morse, M. Am. Soc. C. E., for the past two years 
neer in charge of the division of sewers and special divi- 
of sewerage investigations, has been appointed Principal 
tant Engineer in charge of the division of sewers at a 

of $3600 per annum. Mr. Morse is a graduate of the 
ichusetts Institute of Technology and was formerly con- 
| with the sewerage improvement work at Louisville, 
is Resident Engineer of construction. 

ts ‘ir, H. L. Conway, recently Assistant Engineer with the 

Engineer of Hamilton County, Ohio, has been ap- 

ted Principal Assistant Engineer in charge of the divi- 

‘ff street and sewer repairs at a salary of $3600 per 
Mr. Conway was formerly in the city employ as 
eer in charge of the department of track elevation and 


Vs. 
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Douglass J. Chase, former General Superintendent of the 
Atchison, Topeka & Santa Fé Ry., died Feb. 20, at his home 


in Macon, Ill., aged 


78 years. 

Arthur M. Richards, former Division Superintendent of the 
Chicago & Alton R.R., at Bloomington, Ill., died at his home 
in Chicago, Ill., Feb. 26, aged 76 years. 


Charles A. Morris, Consulting [Engineer of the Hayward 
Co., New York City, died Mar. 8, at Los Gatos, Calif. He 
was 62 years old and noted as an inventor. 


John Sebastian, whose retirement as Vice-President of the 
Chicago, Rock Island & Pacific Ry., was announced about 
two months ago, died Mar. 1, at his home in Chicago, Ill. He 
was 63 years old. 


Augustus Stanwood, a pioneer manufacturer of wood- 
pulp paper, died at his home in Brooklyn, N. Y., Mar. 5. He 
was born in Augusta, Maine, 75 years ago. In 1862 he built 
a factory at Gardiner, Maine, and hegan the manufacture of 
wood pulp for paper. 


Col. James F. O'Shaughnessy, who at one time promoted 
a projected Nicaragua Canal Co., died Mar. 5, at his home 
in New York City. Following the Civil War he organized 
one of the first cotton-seed oil factories in the South. At 
the time the Nicaragua Canal was projected Col. O’Shaugh- 
nessy organized a company with a capital of $60,000,000 to 
undertake the construction 


Benjamin Illingworth, a pioneer steel maker and well 
known in the trade for many years, died in Jersey City, N. J., 
Feb. 22, at the age of 93 years. He was born in England and 
came to this country when he was 25 years old. He estab- 
lished and conducted steel works at Newark, Rockaway. 
Pompton and Jersey City. He retired from active participa 


) 


tion in his various enterprises about 25 years ago. 

Bradford H. Locke, President and Manager of the Locke 
Drill Co., New York City, died Feb. 22, at Lexington, Mas 
He was a native of Massachuseits and graduated at the 
Massachusetts Institute of Technology in mining engineering 
in 1872. After extensive mining experience in California and 
Colorado he came to New York City, where for the last 
twelve vears he had given his whole time to developing and 
marketing the Locke electric drill. He was 64 years old. 


Richard D. Dodge, a retired Civil Engineer and formerly 
Instructor in engineering at the United States Naval Academy 
at Annapolis, Md., died Mar. 5, at the home of his son in 
Brooklyn, N. Y. Mr. Dodge graduated from Rensselaer Poly- 
technic Institute in the class of 1860-—he was a classmate olf 
the venerable William H. Searles, author of the well known 
engineers’ pocketbook He served in the engineering corps 
of the Navy during the Civil War, and was afterward In- 
structor at the Naval Academy. He was 75 years old and had 
been retired for some 20 years. 


William CC. Kirkland, Principa: Assistant Engineer in 
charge of drainage, Sewerage and Water Board, New Orleans, 
La., died in that city Mar. 3, from apoplexy. Mr. Kirkland 
was born in Canada in 1861 and his early engineering ex- 
perience was in railway work in Canada. He came to the 
United States in 1890 as a draftsman with the Charleston, 
Cincinnati & Chicago R.R., at Johnston, Tenn. In 1894 Mr. 
Kirkland went to New Orleans, where he was employed 
in the Topographical Survey Department of the City En- 


gineer’s Office. Two years later he was promoted to be As- 
sistant Engineer of the Drainage Commission, later he was 
Chief Engineer of the Commission. Upon the consolidation 


of the Drainage Commission and the Sewerage and Water 
Board he was appointed Principal Assistant Engineer in 
charge of drainage. He was a widower and is survived by 
five children, four girks and a boy 


John C. Stuart, Assistant to the President of the Erie 
R.R., died Mar. 3, at Garden City, L. IL, N. Y. From 1909 to 
October, 1913, he was Vice-President of the Erie R.R., re- 
signing at that time because of ill health Mr. Stuart entered 
the employ of the Chicago & Northwestern Ry. in 1880, and 
remained with this railway and the Chicago, St. Paul, Minne- 
apolis & Omaha Ry. for 20 years, rising to the grade of 
General Superintendent of the latter railway in 1898 In 
1900 he went to the Baltimore & Ohio R.R. as General 
Superintendent of the Middle and Northwestern divisions. 
The year following he was promoted to be General Superin- 
tendent of Transportation of the Baltimore & Ohio R.R In 
1903 he joined the operating staff of the Erie R.R. as Gen- 





eral Superintendent at Cleveland, Ohio. He was promoted to 






















































































































General Manager in 1904 and elected Vice-President in 


Dr. Edwin J. Houston, Past-President of the American 
Institute of Electrical Engineers, and widely known as the 


author of numerous textbooks, died, Mat 1, at his home in 


Philadelphia, Penn., aged 67 years. He was born at Alexan- 
dria, Va., July 9, 1847. At 17 years of age he graduated at the 
Central High School at Philadelphia, where he subsequently 
became an instructor in natural philosophy. He was chiefly 
famous in the history of electrical engineering as one of the 
inventors of the Thomson-Houston system of are lighting on 
which the Thomson-Houston Co. was founded, which was 
prominent in the early development of electrical engineering. 
Dr. Houston was Professor Emeritus at the Central High 
School, Professor Emeritus of Physics at the Franklin Insti- 
tute and at the Medico-Chirurgical College in Philadelphia. 
He was a member of the United States Electrical Commis- 
sion and Chief Electrician at the International Electrical Ex- 
hibition at Philadelphia in 1884. He was a member of the 
American Institute of Mining Engineers and twice President 
of the American Institute of Electrical Engineers besides be- 
ing an active and contributing member of many other learned 
societies. He was the author of many text-books on elec- 
tricity, physics, forestry, physical geography, and in recent 
vears of several volumes of juvenile fiction. 

Andrew Horatio Reeder, Vice-President and General Man- 
ager of the Stonega Coke & Coal Co., and allied coal, coke 
and railroad interests at Big Stone Gap, Virginia, died Feb. 
26, at the Hahnemann Hospital in Philadelphia, Penn. Mr. 
Reeder was the eldest son of the late General Frank Reeder, 
of Easton, Penn., ex-secretary of Pennsylvania, and a grand- 
son of Andrew H. Reeder, first Governor of Kansas during 


the border warfare days previous to 1860. Andrew H. 
Reeder was born Sept. 9, 1869, at Easton, Penn., and gradu- 
ated with honors at Lafayette College in 1890. After a year’s 


post-graduate course at Lafayette he became Chief Engineer 
for mining interests owned by the late Senator Elkins and 
ex-Senator Henry G. Davis, of West Virginia. Later he had 
charge of the Carnegie coal properties known as the H. C., 
Frick Coal & Coke Co., at Uniontown, Penn. For a number of 
years he was a consulting engineer and in that capacity he 
was employed by the Virginia Iron, Coal & Coke Co., to in- 
spect and recommend improvements at its Toms Creek, Va., 


plant. Here he obtained such successful results that he was 
induced to remain in charge of the plant as General Su- 
perintendent. After 18 months at Toms Creek he went to 
British Columbia to become General Manager of James J. 
Hill’s Crows Nest Pass Coal Co. After a period here he 


returned to Pennsylvania as General Manager of the Stonega 
Coke & Coal Co. Mr. Reeder was married in 1895 to Miss 
Elsie Longstreth Eckhard, of Philadelphia, who, with two 
children, survives him. 
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COMING MEETINGS 
ARKANSAS ENGINEERING SOCIETY 
Mar. 16-17. Annual meeting at Pine Bluff, Ark. Secy., P. B. 
Hill, Little Rock, Ark 
AMERICAN RAILWAY ENGINEERING ASSOCIATION. 
Mar. 17-20 Annual convention at Chicago, Hl Secy., E. H. 
Fritch, 900 S. Michigan Ave., Chicago 
HIGHWAY ENGINEERS’ ASSOCTATION of MTSSOURT. 
Mar. 18-20. Annual meeting at St. Joseph. Secy., Ray L. 
Cargill, St. Joseph, Mo 
EFFICIENCY SOCIETY ; J : Si - 
Apr. 4-11. First annual conference in New York City. 
Offices at 41 Park Row, New York City. 

AMERICAN ELECTROCHEMICAL SOCIETY.— ; 
Apr. 16-18. Spring meeting in New York City secy., Prof. 
J. W. Richards, Lehigh University, Bethlehem, Penn. 

AMERICAN DRAINAGE CONGRESS 


Apr. 22-26 Annual meeting at Savannah, Ga Secy., J. R. 
Gray, Chamber of Commerce, Savannah, Ga 
IOWA STREET AND INTERURBAN RAILWAY ASSOCTA- 
TION. 
Apr. 22-25 Annual meeting at Waterloo, Towa. Secy., H. E. 


Weeks, Tri-City Ry. & Light Ccs., Davenport, Iowa. 

Boston Society of Civil Engineers—The annual meeting 
will be held on Mar. 18 at the Boston City Club, Boston, Mass. 
It will comprise three main features: The business meet- 
ing when the officers for the ensuing vear will be announced; 
the 32d annual dinner, at 2 p.m. at which Nelson P. Lewis, 
Chief Engineer of the Board of Estimate and Apportionment 
of the City of New York, will give an illustrated talk on 
‘City Planning from the Standpoint of the Engineer,” and 
the usual informal smoker, held in the auditorium at 7 p.m. 
The Society rooms are in the Tremort Temple, Boston. 
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American Water Works Association—The 34th annual 
vention will be held in Philadelphia, Penn., May 11-15, \ 
headquarters at the Bellevue-Stratford. The Secretary 
J. M. Diven, 47 State St., Troy, N. Y. 


American Road Builders’ Association—The Directors, on 
Feb. 24, decided to hold the 1914 convention in Chieago 4 
ing December. It has been announced that earnest endeay or 
was made to arrange a joint convention with the other 
national good-roads organizations, such as the American 
Highway Association, American Automobile Association, 
but that it was found impractical since the Highway As 
ciation had already arranged to hold its 1914 meeting in 
Atlanta, giving the Road Builders’ Association no chance to 
coOperate in selecting a convention city. 

Details of arrangements for the Chicago meeting and the 
accompanying good-roads show are in the hands of the kx- 
ecutive Committee, G. W. Tillson, E. L. Palmer, and R. A, 
Meeker. J. H. MacDonald, former Highway Commissioner of 
Connecticut, has been appointed a Director to fill the unex. 
pired term of A. W. Dean, who was elected Second Vice-Presij- 
dent at the last annual meeting. 


National Drainage Congress—The fourth annual meeting 
will be held at Savannah, Ga., Apr. 22-25. Sir William Will- 
cocks, of Cairo, Egypt, the English engineer who built the 
Assuan dam, and has been in charge of drainage and jrri- 
gation work in Egypt and Mesopotamia for many years, has 
accepted an invitation to address the congress on river regue 
lation and control in ancient times. Preparation for the meet- 
ing is in the hands of a local committee, whose chairman is 
Mayor R. J. Davant, of Savannah; the secretary is J. R. Gray, 
of the Chamber of Commerce, Savannah, who should be ad- 
dressed for further information. 





National Fire Protection Assovciation—The next annual 
meeting will be held in Chicago, May 5-7. The secretary is 
Franklin H. Wentworth, 87 Milk St., Boston, Mass. 

Air Brake Association—The 21st annual convention will 
be held in the Convention Hall of the Hotel Pontchartrain, 
Detroit, Mich., May 5-8. The matters under discussion will 
include the following: (1) Electro-pneumatie signal system 
for passenger trains; (2) Air hose; (3) Clasp type ef founda- 
tion brake gear for heavy passenger equipment cars: (4) Air 
gages and conductor's valves in caboose cars; (5) Analysis 
of factors involved in controlling and stopping passenger 
trains; (6) 100% efficiency of freight trains; (7) Recommended 
practice; (S$) Mountain grade work; (9) Modern train buil!d- 
in. W. J. Hatch is President and S. M. Mellis, of 53 State St., 
Boston, Mass., is Secretary. 


American Society for Testing Materials—The 17th annual 
meeting will be held at Atlantic City, N. J., June 30-July 4, 
with headquarters at the Hotel Traymore. 


American Railway Engineering Association—The 15th an- 
nual convention will be held in Chicago, Mar. 17-20, with 
headquarters at the Congress Hotel. On Mar. 17 and 18 vari- 
ous committee reports will be presented, and officers will be 
elected for 1914. The annual dinner will be held in the even- 
ing of Mar. 18. 


American Peat Society—The eighth annual meeting will be 
held at Duluth, Minn., Aug. 20-2 Papers will be read on the 
uses of peat—agricultural, fuel, industrial, ete. 


> 


Philadelphia Association of Members of the American So- 
ciety of Civil Engineers—A Philadelphia Association of mem- 
bers of the American Society of Civil Engineers was recently 
erganized. The territory covered by the Association is Dela- 
ware and that part of Pennsylvania east of the Susquehanna, 
including the cities of Scranton and Wilkes-Barre. Meetines 
will be held regularly at the Engineers’ Club of Philadelphia 
in January, April and October. The officers are: Presiden 
Geo. S. Webster, Vice-Presidents, R. L. Humphrey and F. Her- 
bert Snow; Directors, J. S. Deans. J. W. Ledoux, Professor 
Edgar Marburg and H. S. Smith; Treasurer, S. M. Swaab:; Sec- 
retary, W. L. Stevenson, 1122 Girard St., Philadelphia. 


Master Boiler Makers’ Association—The annual convention 
will be held at the Hotel Walton, Philadelphia, Penn... Muay 
25-28. The Secretary is Harry D. Vought, 95 Liberty St., N 
York City. 

Highway Engineers’ Association of Missouri—The annul 
meeting will be held in St. Joseph, Mo., Mar. 18-20. Among 
the papers to be presented are “Hard Roads and Permanet 
Bridges,” by Daniel B. Luten; and “KEarth-Road Construct 1 
and Maintenance,” by M. ©. Eldridge. A banquet will be held 
on Mar. 19. The Secretary is Ray L. Cargill, St. Joseph, Mo 


International Railway Fuel Association—The sixth annul 
convention of the Association will be held at the Hotel t 
Salle, Chicago, TIll., May 18-21. The Secretary is C. G. Ha’‘l, 
Cc. & E. I. R.R., 922 McCormick Building, Chicago. 





